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Heres a Really Tough Job 
A Nixon Regulator is handling 








You have got to “whip the hard ones” to be a Champ. 
And here is a hard one being successfully handled by the Nixon Selective 
Flow Differential Regulator. 


With a shut-in tubing pressure of 5200 lbs. (gas, distillate and mud); a 
flowing pressure of 4300 lbs.—the problem was to reduce the pressure to 
500 Ibs.—the gas to be used for boiler fuel. The valves and seats of the 
original installation of another make throttling type Regulator “cut out” 
quickly. 


Then a Nixon Regulator was installed—and another tough job had been 
whipped. Due to the “snap action” of the opening and closing of its main 
valve, cutting is eliminated. 

aa 
Remember—the Nixon Regulator will do many different jobs; Pressure 
reducing, back pressure regulating, etc. Let a Nixon engineer tell you the 
complete story. 

© 

Contact your nearest Wilson Supply Store 
or write 


WILSON SUPPLY COMPANY 


1412 MAURY ST., HOUSTON, TEXAS 


SALES OFFICES: Tulsa, Okiahoma; Dailas and San Antonio, Texas. BRANCH STORES: TEXAS—Kilgore, Beaumont, Barbers Hill, Bay City, Mona- 
LOS ANGELES: Western Pressure Control, 5700 Santa Fe Avenue. hans, Alice, Victoria, Corpus Christi, Columbus. LOUISIANA—Lake Charles, 
TRINIDAD, B.W.1.: Neal Massey Eng. Corp. New Iberia, Harvey, Shreveport. ARKANSAS—Magnolia. MISSISSIPPI—Natchez. 
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The Cowrse of Oil 





FOREIGN TRADE BARRIERS 


\ brief but highly pertinent discussion of cartels 
as they relate to American oil companies operating 
in foreign countries prepared by A. Jacobsen, New 
York, in his summary of testimony presented at 
hearings before the special Committee investigating 
petroleum resources, outlines the anomalous posi- 
tion in which American oil companies engaged in 
foreign operations may find themselves unless cartels 

artificial interference with free competition—are 
abolished. 

Here is a digest of the discussion as presented by 
Jacobsen: The term “cartel” is used very loosely 
and without any clear definition, but we may perhaps 
take it to mean any artificial or strong-arm interfer- 
ence with free competition, whether enforced or 
sponsored by government or private interests. Such 
restrictive measurces are exceedingly common and 
are enforced in numerous foreign countries. They 
take a great many different forms. The reasons these 
countries give for enforcing or encouraging these 
restrictive measures are many, among them the desire 
to conserve foreign exchange, the promotion of na- 
tional defense, the increase of employment, the aug- 
mentation of internal revenue, the protection of 
domestic enterprises, or just the general totalitarian 
idea that the government should control all impor- 
tant business. 

The American oil industry does not want these re- 
strictive measures or cartels. They do not want them 
for the good and legitimately selfish reason that they 
can do better without them. The American oil indus- 
try has amply proved its ability to compete in the 
world market and more than hold its own. In coun- 
tries that enforce cartels, however, it is not a question 
of what the American oil industry would like, but of 
the conditions they have to face. The solution the 
\merican companies would prefer would be to see 
such countries persuaded by our State Department to 
open up their oil markets to free competition. If this 
solution is not feasible, the companies will in many 
countries have only two courses open to them: (a) 
conform to the particular type of restrictive regula- 
tion or cartel in force in a given country, or (b) 
retire from business in such country. 

In the last analysis it will be for Congress to say 
what our national policy should be in this respect. A 
decision in this regard will affect not only the oil in- 
dustry, but most other American industries engaged 
in foreign trade. If the decision be that American 
companies must not engage in business in such coun- 
tries, we shall actually play into the hands of our 


1-2 


by K. C. SCLATER 


foreign competitors and shall, to some extent at least, 
be placing a premium on the establishment of cartels 
abroad. We shall be providing our foreign competi- 
tors with an unfailing method of ridding themselves 
of troublesome American competition. If it becomes 
known that the imposition of any regulations that can 
be considered as cartels will mean the immediate and 
automatic elimination of American competition, we 
must expect our foreign competitors to use their best 
endeavors to convince the powers that be in the for- 
eign country of the advantages of establishing a 
cartel. 

Such abandonment of our long established foreign 
trade would not only have a bad effect on our domes- 
tic economy, but would adversely affect our national 
security. The war just ended has proved the great 
value to our armed forces of oil installations con- 
structed by the American petroleum industry in 
many parts of the world and of an organization of 
American citizens thoroughly acquainted with foreign 
conditions. 

Keeping in mind that a decision on the question of 
abandoning American operations abroad will not 
only affect the oil industry, but practically all other 
American industries engaged in foreign trade, it is 
evident that the decision will have a direct bearing on 
the important question of American employment and 
trade. 

If the decision be that, much as we dislike all 
measures restrictive of free competition, and anxious 
as we are to see them abolished wherever we can 
bring our influence to bear to that end, it is contrary 
to our national interests to abandon all our foreign 
operations in countries where such operations are 
subject to cartel arrangements, then we should agree 





that American companies should be clearly allowed , 


to operate abroad under such conditions without any 
fear of prosecution under our antitrust laws. 
Considerable discussion on that subject took place 
before this Committee, during which it was brought 
out that to date no prosecution of any American com- 
pany has taken place based on operations abroad 
under conditions such as those here mentioned. At the 
same time, however, widely different views are ex- 
pressed by responsible government representatives 
with regard to the liabilities assumed under our anti- 
trust laws by companies operating abroad, and | 
trust this Committee will agree that American com- 
panies in their foreign operations are entitled to defi- 
nite assurance that they will be free from any threat 
of prosecution under our antitrust laws in operating 
abroad, in accordance with the laws and established 
customs of the countries in which they operate. 
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Remember 


when you buy parts 


Remember the wonderful 
one-horse shay? Every part was built with equal 
strength. Remember this when it finally does 
become necessary to make replacements for your 

-Gardner-Denver Slush Pump. Leave nothing to 
chance—order parts worthy of it. Specify only 
Genuine Gardner-Denver Replacement Parts— 
parts built by the manufacturer. 


You can be confident that Genuine Gardner- 
Denver Replacement Parts will provide maximum 
resistance to wear. You can be certain that they 
will operate with efficiency. You can be sure of 
accurate fit and simple installation. Gardner- 
Denver Company, Quincy, Illinois. Dallas, 
Houston, Tulsa, St. Louis, Los Angeles, San 
Francisco, New York, Chicago, Pittsburgh, 
Denver. Continental Supply Co., 
Continental Bldg., Dallas, Texas. Republic 
Supply Company (of California) 2122 E. 7th 
Street, Los Angeles, California. 





Garon ER-EZENVER 


Since 1859 
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—O> “Slush Proof” 
Duo-Seat Valves have 
drop forged alloyed seat 
and bumper with renew- 
able inserts. 




















= “Slush Proof” 
Cylinder Liners are made 


own specifications. Heat 
treated to maximum hard- 
ness, long service life 
is assured. 


=<O> “Slush 
Proof” Piston 
Rods,made of high 
grade alloy steel, are 
case hardened at 
points of wear. They 
are ground on centers 
to provide absolute 
straightness, 


Gardner-Denver “EX Power 
Slush Pump. # 
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SP TTTLY, WASHINGTON’S OIL HORIZON 





By MILBURN PETTY 


WASHINGTON—Question of whether military or civilian 
authorities will have charge of developing a national oil policy 
is heading for a showdown at the White House. Some industry 
leaders, who had sided with the military in preference to Mr. 
Ickes with his alleged ambitions for federal oil control, are 
taking another look at the situation now that the Ole Curmudg- 


eon has stepped down from the Interior Department. 
\lso, these oil men have been worried recently by the mili- 
tary s suggestions that wartime oil controls be restored to assure 


the Navy of an adequate fuel oil supply. Oil men blamed OPA, 
promising plenty of oil if price controls were removed. The Navy 
was inclined to agree, but was conscious of its responsibilities. 

With the April-June quarter started, the Navy was still more 
than 100,000 bbl. per day short of contractual commitments to 
meet its requirements of 270,000 bbl. a day of fuel oil. Some ship 
sailings had been delayed for lack of oil. Twice in a single week 
the Navy’s fuel oil storage tanks at New York Harbor had run 
dry. Fuel oil price ceilings had been increased by OPA but with 
little increase in supply to the Navy. (If subsequent easing 
of oil price controls improves the situation, the industry can be 
thankful that it has got by some thin ice in its public relations. ) 
So, military authorities have been urging that some supply-dis- 
tribution controls, possibly some refining directives, too, be re- 
stored—so far without success. 

That is the background against which a decision will be made 
at the White House as to control over development of a national 
oil policy. At this point, a compromise of the military vs. civilian 
issue seems likely. Most probable outcome will be an interde- 
partmental oil board with the Secretary of Interior as chairman. 
Besides coordinating all governmental oil activities, such a board 


also would be charged with formulating a policy to assure an 
adequate oil supply—in this country and accessible foreign 
areas—for any national emergency. 

An executive order setting up such a board, composed of the 
secretaries of Interior, War, Navy, State, and Commerce, has 
already been drafted for early submission to President Truman. 
It also provides for an industry advisory committes. 

Preliminary discussions have been about a 25-member ad- 
visory group; however, this is likely to draw fire from the in- 
dustry. It would be hard to pick and choose among the 22 major 
companies, yet if all of them were given representation there 
wouldn’t be room for the independents. So, there is bound to be 
demands for a larger group. Subcommittees probably would be 
established on such matters as secondary recovery, exports and 
imports, synthetic fuels, military products, etc. A tie-in with 
state oil regulatory agencies might also be established. 

Such a set-up, providing a central point of contact for the 
industry’s relations with government agencies, and vice versa, 
would eliminate much of the confusion now existing. 

Meanwhile, Interior Department is going ahead with its pro- 
posals—under the governmental reorganization program—for 
centralizing in Interior all the non-regulatory activities on oil 
and gas now handled by other agencies and departments. Un- 
doubtedly, Interior would like to be the operating arm of the 5- 
department oil board. 

The military’s program for a permanent oil set-up, built 
around the Army-Navy Petroleum Board with an industry ad- 
visory committee, is now at the White House for approval. 

So, the issue of who is to dominate in oil policies soon wif be 
sharply drawn. 





@ BIG INCH. The odds now favor oil use of at least one of 
the Big Inch pipe lines. Several combination offers (one line for 


gas, the other for oil) have become firmer. Major oil companies 
still profess lack of interest in oil use. It is unlikely, however, 
that they will stand idly by and see the lines fall into non-indus- 
try hands for oil use. At least one major oil company group has 


contacted War Assets Administration regarding an oil-use prop- 
osition the group is working on. 


@ CONTINENTAL SHELF. Interior Department has com- 
pleted its draft of a 10-year program for oil and gas explora- 
tion of the Continental Shelf. As a starter, $5,000,000 will be 
sought from Congress for work—probably along the Gult Coast 
during the fiscal year beginning July 1. Interior proposes to 
build a million-dollar laboratory to develop and test new de- 
vices for undersea exploration. The airborne magnetometer is 
expected to play a big part in these surveys. 
@ CO-OPS. As this is an election year, any move to curtail 
the tax exemptions of cooperatives is unlikely to get anywhere 
in Congress. Meanwhile, the co-ops have struck back at oil in- 
dustry criticism by filing with Senator O’Maheney’s oil commit- 
tee a statement attacking the oil and gas depletion allowance as 
a “subsidy,” which, they assert, deprives the government of 
many millions more than represented by co-op tax exemptions. 
@ STRIPPER WELLS. Removal of oil price controls will 
mean an end to the present stripper well subsidy, which has 
paid premiums ranging up to 75 cents per bbl. on Pennsylvania 
Grade crude; but talk has been resumed about some kind of 


permanent subsidy. At the O’Mahoney oil hearings stripper 
well operators from all over the country broke away from the 
general presentation by independent producers and backed a 
federal subsidy. They expressed their dislike for a subsidy but 
said they felt that crude price postings would never be high 
enough to support secondary recovery. Their attitude was that 


the government should be sufficiently interested in preserving 
the stripper well reserves to undertake a subsidy program as a 
conservation measure. 

@ PUBLIC LANDS. Hearings probably will be held in May on 
pending bills to amend the public lands oil and gas leasing law. 


14 


Proposals for a flat 124% per cent royalty have been renewed by 
Senators O’Mahoney, Wyoming, and Hatch, New Mexico. This 
came after Interior Department had filed its report on Senate 
Bill 1236 taking issue with it on many points. Interior is willing 
to have Congress authorize the Interior Secretary to up limita- 
tions on a single operator’s holdings in one state from 7,680 to 
20,000 acres, provided that it is left to the Secretary’s discretion. 
Also, Interior is very much opposed to suggestions that the gov- 
ernment be required to take its royalty oil in kind if not satisfied 
with the posted field price. 


@ TIDELANDS. Although a majority of the senators probably 
favor the Sumners-McCarran Resolution declaring state owner- 
ship of submerged lands, the measure still may not come up 
for a vote at this session. Senate leaders fear a presidential veto 
if the resolution is passed before the Supreme Court rules in the 
federal government’s suit challenging California’s title to off- 


shore lands. The people back home may become aware of the 


situation in time to force the issue, however. 


@ OIL TREATY. It seems a safe bet now that the Anglo-Amer- 
ican Oil Agreement will not come up for hearings until next 
fall before the Senate Foreign Relations Committee. State De- 
partment appears unwilling to join up with Deputy PAW Ad- 
ministrator Davies to put the heat on Chairman Tom Connally 
(Texas) for hearings before the summer recess. And Davies is 
adamant on leaving government service April 30, even if PAW 
should be continued beyond that date. 


@ OIL FORECASTS. To provide for better coordination of gov- 
ernmental information on future requirements of petroleum 
products, Interior Department has established “Interdepart- 
mental Committee on Petroleum Requirements” under the chair- 
manship of the Bureau of Mines. Idea is that requirements for 
export, military, shipping, and other needs have become so great 
that even a slight miscalculation could throw the Bureau’s fore- 
casts way off (as happened with the crude demand forecast for 
March). Agencies represented include State Department, Fed- 
eral Power Commission, Army, Navy, War Shipping Adminis- 
tration, Office of War Mobilization and Reconversion, Agricul- 
ture Department, and Interstate Commerce Commission. 
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SUPPLY EXCEEDS DEMAND. Preliminary figures for |si 
quarter of !946 show marked change in supply and demand 
of petroleum industry. Crude oil supply exceeded demand 
by 9,600,000 bbl., a monthly average surplus of 3,200,000 
bbl. In last 5 years there was a shortage of 1,056,000 bbl. 
° Supply of all oils in Ist quarter exceeded demand 
by 4,029,000 bbl., a monthly average surplus of |,343,000 
bb the last 5 years there was a shortage of all oils of 
1,691,000 bbl. monthly. 


DRILLING UP TWELVE PER CENT. Total well completions 

quarter exceeded last year by 12 per cent. Comple- 
tions were 6640 against 5938 last year. Development drill- 
xceeded quota by 3 per cent, but wildcat operations 
ut 24 per cent below normal. 


were at 


RISING TREND OF IMPORTS. Imports of crude oil and 
refined products continue to attain new heights. Crude 
in first quarter amounted to about 22,673,000 bbl., 
would be at an annual rate of over 90,000,000 bbl. 
This compares with 74,000,000 in 1945; 45,000,000 in 1944; 
'4,000,000 in 1943 and 12,000,000 in 1942. Imports of all 
oils are now at annual rate of 134,000,000 bbl., against 
| 13,000,000 in 1945; 92,000,000 in 1944; 63,000,000 in 
1943 and 36,000,000 in 1942. 


Le 
ime r 


STOCKS UP 10,000,000 BBL. Stocks of crude and refined 
products have shown an increase over a year ago of 10,- 
643,000 bb!. With the exception of fuel oil, stocks are 
more than adequate for immediate requirements. While 
motor fuel stocks are !3 per cent above last year, fuel oil 
stocks are | per cent below a year ago. The inadequacy of 
fuel stocks is shown by only 27 days’ supply, whereas motor 
fuel storage represents 52 days supply at current require- 
ments. Combined stocks are about 6 per cent sub-normai. 


CRUDE OUTPUT EXCESSIVE. While some contend that 
crude production schedules are too low and others say 
they are too high, the fact remains that the rate in the 
first quarter of this year was about 100,000 bbl. in excess 
of actual requirements. Factors contributing to the excess 
dre a 10 per cent drop in motor fuel demand under last 
year and a 21! per cent increase in crude oil imports. 


REFINING OPERATIONS NORMAL. While refinery runs 
to stills in the first quarter of this year were about 150,000 
bbl. below last year's daily average, the refining situation 
shows a balanced condition. Efforts to meet the fuel oil 
shortage and to reduce motor fuel output are shown by 
the reduction in gasoline yields from 40.9 per cent last 
year to 38.2 per cent in the first quarter of this year. 
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Three Months Sanne March 31, 1946 
il figures are computed on a Bureau of Mines’ Basis* 7 a neenio —_ 
fs ; ay * ae. Normal | Actual | Per cent of 
Mar.(p)"| Feb (p) | March |This year Last year, Per cent ce a eee Le ix normal | 
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1217; 1107/1078} 31558} 3,077} +16 Crude | Prices by States for March, 1946§ 
G 217) 199} 174| 617 | 532| +16 Louisiana. or 32 | Basic crude prices 
D 543) 434, 477 | 1 524) 1,370; +411 U. S. average. . $1.33 | Arkansas. 13 | Oklahoma-Kansas (36 gr.)..... $1.37 
P dry 27.5) 25.4 27.6) 26.7) 97.5, —0.8 | Texas.. .. 1.31] New Mexico 10 | Texas Gulf Coast (36 ber.) eae 1.50 
| California . 1.17 | Mississippi. 1.20} East Texas....... cee 
Wild 8 352) 244) 299) 941] 959} — 2 Oklahoma. . 1.29 | Illinois. . 1.47| West Texas (36 g1 maar 1 14 
7| 42 62) 134) 159} —11 Kansas. . 1.30 | Other states 1.99 | Calif. Signal Hill 136 gr.). eee 1.21 
7| 9 11) 5 | 34) —26 Pennsylvania Bradford... ..... 3.10 
Dr 288} 193] 236, 782/775) + 1 
P dry 81.8} 79.1) 73.6) 83.1) 80.8) + 2.3 Drilling one Production Statistics by States 
le production 136,900 133,960 148, — 414, 360| 429, 182! 3 March | Feb.. |-March |This vear| Last year Per cent 
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alls drilled 2,329 1,954! 2,028) «6,64 y 
lemand 148,350) 132,475) 147,948) 427 425) 431424 — a a — 2.028) a ae 
rage 4,785| 4,7: 4 773) 7 4.794 Texas... 675, 559) 525 1,909) 1,635) +17 
' ‘ 5 : E California 162 124| 200 442) 580; —24 
k 228 | 231.750! 9 558 ON 229 . Oklahoma 200 183| 171 | 595 543 +10 
Dave suppl mee a “— 33 “ 3 we . = ' Kansas 159 137 144, 487) 358} +36 
— 120 95 99 317 247; +28 
j } OF » a . 7 9 - Arkansas 10 19 3 40 27; +48 
asoline produc 8,9 5,0¢ 9, iW 79 7 , 
louie peti. OE Oe Me ae New Mexico 34 28 | 43, 106, 118) —10 
ae 224 ae 
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@ ASKS END OF PAW. Acting Petroleum Administrator for 
War Ralph K. Davies has recommended to the Bureau of the 
Budget that the war oil agency be terminated April 30, and has 
asked that an executive order be issued accomplishing this 
final liquidation. 

“The war job in oil is successfully completed,” he said. 
“There remains only the task of closing house in an orderly 
manner, and this can all be finished between now and April 30. 
The termination order will thus make good our oft-repeated 
promise to discontinue this oil agency just as soon as its war 
purpose had been served.” 

President Roosevelt created the agency on May 28, 1941, as 
the Office of Petroleum Coordinator. Subsequently, the powers 
of the office were enlarged and the name changed to the Petro- 
leum Administration for War. Secretary of the Interior Harold 
L. Ickes functioned as administrator and Ralph K. Davies as 


deputy administrator throughout the entire war period. 
Secretary Ickes has since resigned from government service 
and Davies remains on to wind up the affairs of the agency. 


@ PATMAN CALLS FOR DECONTROL OF OIL. Congress- 
man Wright Patman of Texas, chairman of the House Small 
Business Committee, has called on Paul Porter, head of OPA, 
to immediately lift price controls on crude oil and petroleum 
products. Patman, in his letter te the OPA Administrator, re- 


iterates the views independent operators have expressed many 
times, that now that supply and demand are in balance in the 
oil industry there is no reason for further price contro] and 
that its continuation would only lead to increasing the depres- 
sion into which the industry has been forced. Patman stated, 


“In my opinion, continuance of price control on crude oil can 
only serve to encourage the trend toward monopoly in crude 
petroleum production which became so apparent during war. 
That, | know, is something that your agency does not wish to 
encourage. 

Patman called attention to former OPA Administrator 
Bowles’ suggestion that the oil industry might be taken out 


from under price control, possibly prior to June 30, of this 
year, and urged Porter, personally, to authorize the immediate 
lifting of controls. “Crude oil prices,” he stated, “have re- 
mained at a low level during the war because your agency has 
declined to give consideration to drilling, operating, and lifting 
costs of the small producers aside and apart from the costs of 
the major concerns, which enjoy the profitable sideiines of 
refining and marketing. Despite this fact these small producers 
have made a major contribution to the war effort with a mini- 


mum of recognition for their contribution. 

“There is in existence Directive 68 of the Office of Economic 
Stabilization that authorizes your agency to decontrol prices 
on those products in which supply and demand have again 
reached a balance, and where such decontrol will not seriously 
affect the overall cost of living. 

“If your agency is to attack aggressively the large volume of 
price adjustment applications in other product lines that I am 
informed now exist, it seems to me that you must release your 
pricing experts from work on the less critical items and utilize 
their services in the processing of applications from other in- 
dustry groups where controls must be retained until the supply 
and demand picture is more in balance. 

“To pursue a more aggressive policy of decontrol takes cour- 
age and sound judgment. I fee] that the oil industry is the proper 
place to begin operations under such a policy of calculated 
control. 

“The House Small Business Committee, of which I am chair- 
man, has studied the oil price situation very carefully through- 
out the war from the viewpoint of the small producers. Our 
studies were made at the specific request of Speaker Sam 
Rayburn and other concerned members. I feel that the time 
has now come to give these small firms the relief from controls 
which they so definitely deserve.” 
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@ DECRIES REDUCED AMOUNT LEAD ALLOCATED 
REFINERIES. The nation faces a return to low-quality, war- 
time gasoline as a result of the ruling of the Civilian Produc- 
tion Administration reducing the amount of lead available to 
refiners for gasoline production, President William R. Boyd, 
Jr., of the American Petroleum Institute, has declared. 

The ruling is an extreme measure, Boyd said, pointing out 
that the debased gasoline will bring a recurrence of wartime 
annoyances and difficulties to millions of motorists who, for 
the first time in 5 years, are hoping to heed the call of the 
open road and see postwar America. 

The CPA’s conclusions must be modified before May 1 or 
they will result in the decreased efficiency of millions of auto- 
mobiles, trucks, and buses, in the forced “reconversion” of the 
nation’s refineries, and in the disruption of the marketing ma- 
chinery of the petroleum industry, thus inflicting enormous eco- 
nomic penalties that cannot have been foreseen by the CPA, 
Boyd said. 

“Decreased allocation of lead to the petroleum industry is a 
blow to every motorist,” he declared. “It is futile to grant per- 
mission to oil companies to produce 80-octane gasoline without 
allocating sufficient Ethyl fluid with which to make it. Many 
passenger cars, buses, and trucks that have been adjusted to 
the use of postwar motor fuels of higher quality, will face read- 
justment to poorer grades of fuel and at a cost to the owners 
that in the aggregate is incalculable. 

“In effect, the petroleum industry is penalized for its unsel- 
fish cooperation through the Petroleum Administration for War 
in helping to relieve the lead shortage in other industries by 
agreeing immediately after V-J Day to accept an allocation 
of lead insufficient for its needs in the last quarter of 1945. 

“A curtailment of the lead supply for gasoline and the con- 
sequent dislocation of the petroleum industry would result in 
far reaching penalties throughout the national economy in 
this critical year. Construction of new refineries or changes in 
old refineries to provide other means of achieving gasoline 
quality require large investments, large amounts of materials, 
and a great deal of time.” 


@ COMPACT ENLARGES ITS ECONOMIC COMMITTEE. 
The Interstate Oil Compact Commission has enlisted the aid 
of some of the nation’s top ranking economists to keep it ad- 
vised of economic trends in the oil and gas industries, it has 
been announced by Earl Foster, commission secretary. 

“The compact’s economics advisory committee, originally 
composed of 3 members, has been revised and enlarged to 
better keep the commission constantly informed on all eco- 
nomic factors relating to oil and gas,” Foster said. “The mem- 
bership of the committee has been increased to 9 and a group 
of 4 councillors to the committee has been appointed. The com- 
mittee members, al] nationally and internationally known econ- 
omists, are R. J. Gonzalez, chairman, Humble Oil and Refining 
Company, Houston, Texas; J. H. Salmon, Shell Oil Company, 
Inc., New York; John Boatwright, Standard Oil Company of 
Indiana, Chicago, Illinois; James V. Brown, Independent Pe- 
tioleum Association of America, Washington, D. C.; A. J. Mc- 
Intosh, Socony-Vacuum Oil Company, Inc., New York; H. J. 
Struth, Texas Mid-Continent Oil and Gas Association, Dallas, 
Texas; Sidney A. Swensrud, Standard Oil Company of Ohio, 
Cleveland, Ohio; Fred Van Covern, American Petroleum Insti- 
tute, New York, and Clare] B. Mapes, Mid-Continent Oil and 
Gas Association, Tulsa, Oklahoma. 

“The group of councillors to the committee, most notable of 
present-day petroleum economists,” Foster continued, “is com- 
posed of Alexander Sachs, New York; Joseph E. Pogue, The 
Chase National Bank, New York; E. DeGolyer, DeGolyer and 
MacNaughton, Dallas, and Stewart P. Colemar, Standard Oil 
Company of New Jersey, New York. Pogue, Sachs, and De- 
Golyer were the 3 members of the original economics commit- 
tee and have served the compact since 1938. 
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Used wherever seepage 
water accumulates, the 
Penberthy Automatic 
Electric Sump Pump and 
the Penberthy Automatic 
Drainer (water or steam 
operated) have demonstrated their 
superiority in this service. Simple and 
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uninterrupted supply of feed water to 
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mason Of Field AscTIVITIES 


@ WYOMING. When Pure Oil Company was about to abandon 
its No. 1 wildcat on the River Dome structure in Washakie 
County, 9 miles north of Worland, because of water encoun- 
tered in the Big Horn lime at 11,379 ft., a heavy gas flow was 
brought in during a drillstem test in the Embar at plugged back 
depth of 9,990 to 10,050 ft. An estimated flow of 400 bbl. per 


day of greenish-amber colored oil testing 41.8 gravity came with 
the gas. 


@ OKLAHOMA. R. H. Dearing and Sons No. 1 McBride, NE 
NW NW, 30-4-2w, is a prospective pool opener in Garvin 
County. Gas, estimated at between 3 and 5 million ft., and a 
spray of oil were recovered on a drillstem test. Total depth of 
the well is 6588 ft. The recovery was from the basal Pennsyl- 
vania sand zone. 

\ new oil field in the Yeager district of northern Hughes 
County has been opened by Otha H. Grimes of Tulsa at his 
Meadors No. 1, in SW SE SE, 23-8n-10e. Cromwell sand was 
topped at 3397 ft. and drilled to 3435 ft. On initial test the well 
did 50 bbl. of oil an hour through tubing chokes. 

Southern Creek County has a new oil pool with William M. 
Dunn’s No. 1 Walker, NE NE SW, 30-14 10e. It picked up satu- 
rated Dutcher sand at 2944 ft., and on a drillstem test made gas 
in 3 min. and 1500 ft. of oil through % in. choke. 


@ OREGON. The Texas Company is drilling a wildcat on the 
outskirts of Portland. The well, Cooper Mountain No. 1, has 
been drilled to 7862 ft. and casing set to stop caving while 
drilling deeper. 


@ LOUISIANA. Continental No. 1 Cameron Parish School, 
16-15s-14w, is a prospect for a new pool for the Johnson’s Bayou 
area of Cameron Parish. The well was being perforated to test 
the 9200-ft. level after squeeze cementing. The test is at a total 
depth of 9302 ft. 

The California Company has announced the discovery of a 
new oil field in Jefferson Parish. The new field, known as Bayou 
De Fleurs, is 4 miles southeast of the producing area at Bara- 
taria. The discovery well. E. P. Brady No. 1, flowed from a depth 
of 9366 ft. at the rate of 288 bbl. a day. It was bottomed at 
10,680 ft. 


@ TEXAS. A Young County strike, McKutchin No. 1 G. C. 


Clayton, has opened a new oil field for that area. The well gaged 
120 bbl. on 4-in. choke in 10 hr. from the Caddo lime at 4_69- 
96 ft. 


Fain-McGaha No. 1 O. H. Chapman opened a new field in 
Archer County, one mile east of Holiday. In sand at 4125-38 ft., 
the well flowed naturally 120 bbl. in 15 hr. 

Bee County has indications of a new oil pool at Bridwell Oil 
No. 1 Sliva Estate, a wildcat test 9 miles southwest of Beeville. 
The well recovered 210 ft. of oil, with a little mud, on a 20 min. 
drillstem test at 4377-87 ft. in the Stillwell sand. Total depth is 
1555 ft. ‘ 

A new Edwards lime pool is looming in Caldwell County. 
The wildcat, Ogden B. Klein No. 1 Dr. E. Smith, 6 miles south- 
east of Lockhart, penetrated the Edwards lime at 2665 ft., then 
cored 4 ft. of saturated formetion and 3 ft. farther into the Ed- 
wards with a good showing of oil. 

\n old failure on the east side of the North Goldsmith pool, 
northwestern Ector County, is appearing as a Devonian dis- 
covery well. The well is Stanolind Oil and Gas Company’s No. 
| Grisham-Hunter (R. B. Cowden), which formerly was drilled 
to 6499 ft. and abandoned. 

Zimmerman-Garcia No. 2 Garcia, about 4000 ft. northwest 
of the recent Parson area discovery, in the Rincon field, is a 
prospective pool opener for Starr County. Testing the first of 
3 oil sands, a good oil recovery on a drillstem test in the lower 
sand led to initial production attempts there. Total depth is 
3493 ft. 

The showings in the Magnolia Petroleum Company No. 1 
R. Steele wildcat in southwest Foard County may open a new 
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lime field there. Operators drilled to the Ellenberger at 5666-82 
ft. A 1 hr. test showed 900 ft. of salt water. On drillstem test at 
5-22-30 and 5322-36 ft. free oil was recovered. 

A new gas-condensate pool has been opened 21% miles north- 
west of East Barnard, Wharton County. The well, Cockburn Oil 
Corporation’s No. 1 W. H. Burns, was estimated as producing 
59,000,000 cu. ft. of gas in the Sparta sand of the Cook Mountain 
series at 8118 ft. 

A Jones County wildcat is showing as a discovery well. Oscar 
Donley of Fort Worth No. 1 Roy E. Pritchard has a reportedly 
good oil show at 2350 {t., and in the Hope, Flippen, and Cook 
formations. 

Humble Oil and Refining Company’s No. 1 Lydia Vick, 2 
miles west of Polar in southwestern Kent County, West Texas, 
shows indication of being a pool opener. On a drillstem test of 
the Ellenberger at 7780 to 7812 ft., the wildcat recovered 2596 
ft. of oil and 6 ft. of drilling mud in 1 hr., with a good showing 
of gas. 

A new pool has been opened 3 miles southwest of Buffalo 
Springs in southern Clay County of North Texas, at L. T. Burns 
No. 1 J. E. Ford. The well has been completed to flow 70 bbl. 
of oil in 3 hr. from the Caddo lime. Total depth is 6701 ft. 

Youngblood and Foree No. 12 Joe Benton has opened a new 
Bend conglomerate oil pool for western Montague County in 
North Texas, 3 miles northwest of Stoneberg. The casing was 
perforated with 60 shots from 6152-42 ft. in the Bend conglom- 
erate zone of the Caddo lime and the well flowed 67 bbl. of bet- 
ter than 40 gravity oil in 30 min. Total depth is 6243 ft. 

Prospective Simpson, middle Ordovician, discovery in north- 
western Grayson County, between Gordonville and Sherman, is 
Denver Producing and Refining Company No. 1 Jewell. This 
wildcat had approximately 75 ft. of Simpson sand, well satu- 
rated, that was penetrated at 8468 ft. Total depth is 9413 ft. 

A San Jacinto County pool has been opened by Fred M. Man- 
ning No. 1 Central Coal and Coke, 244 miles southwest of the 
Mercey pool. The well rated a potential of 14.5 bbl. of 52.0- 
gravity condensate and 280,000 cu. ft. of gas daily through 
13/64-in. choke. It was drilled to a depth of 10,814 ft. 

When the wildcet of W. Y. Penn, Midland, was breught in to 
flow naturally 1 bbl. of oil an hr., a shallow sand discovery for 
North Pecos County appeared assured. The well, W. T. Shearer, 
N/4 of 41-10 H&GN, averaged that flow on a 24-hr. test from 
sand at 1945 60 ft. 

DeWitt County has a new oil field at Pure Oil No. 1 Karl wild- 
cat, 4% mile south of Pure’s No. 1 Rice gasser and 2 miles south- 
east of Yoakum, about 4% mile from the Lavaca County line. 
The well was perforated at 8663-65 ft. and gauged 130 bbl. of 
34-gravity oil. 

A new field in Jones County has been opened at H. L. Hunt’s 
No. 1 Leonard McCoy, 14% miles north of Hedges. It had the 
Gunsite lime at 2570 ft. and pumped 145 bbl. of oil the first 
24 hr. 


@ KANSAS. Atlantic Refining Company’s No. 1 Carmichael, 
16 9.17, opened a new oil pool in Rooks County. The well made 
35 bbl. a day on the pump from the Lansing-Kansas City lime. 
Total depth is 3446 ft. The pool is known as the Nyra pool. 

A new producing horizon was found in the Arnold pool, Ness 
County, by the Sohio Petroleum Company’s No. 3 Drake, NW 
SW NW, 26-16-25. The well made 275 bbl. a day on pump from 
the Fort Scott lime. Total depth is 4523 ft. 


@ RUSSIA. Near the Suvorovskoe settlement in the Province 
of Grozny, U.S.S.R., new petroleum deposits have been discov- 
ered, according to the foreign press. One well is producing 
large quantities of oil, it is stated; 2 more wells were being 
drilled in December. 


@ CALIFORNIA. A probable new discovery for Kern County 
is Independent Exploration Company No. 2 Temblor, 17-29s- 
2le. The wildcat flowed 1500 bbl. of 17.9-gravity oil a day. Top 
of the Carneros sand was at 2790 ft. and total depth at 2828 ft. 
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Pumping water 


costs money! 


—where’s it coming from? 


Successful seal-off of unwanted water is possible— 
provided the true source of the water is located. 


Dowell Water Locating Service is complete. It 
includes electro-chemical devices and adequate 
equipment for accomplishing every step in a 
scientific survey of your well. Proper measures to 
seal or plug off the water can then be based on 
accurate survey charts. 








Call or write the nearest Dowell Office or station for 
full information about: Water Locating Service, 
Mw Acid Service, Plastic Service, Industrial Scale 
Remval Service—Jelflake and Jelfoam, Paraffin 
Solver¥s and Inhibited Hydrochloric Acid. 


DOWELL CORPORATED + TULSA 3, OKLAHOMA 
SubsiWary of The Dow Chemical Company 
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EAST TEXAS EXAMPLE: . 


Well making 70% water prior to Water Locating 
Survey. After proper conditioning of water was 
verified, well survey proceeded and water entry was 
found at approximately 3163 feet and at 3639 feet. 


Well was plugged with plastic to 3626 feet. Subsequent FOR OIL INDUSTRY CHEMICAL SERVICE 
production test showed only 7% water. 
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@ 312-MILE LINE. A contract for construction of 312 miles of 
products pipe lines in the states of South and North Dakota and 
Minnesota by Great Lakes Pipe Line Company of Kansas City, 
Missouri, has been awarded to H. C. Price Company, of Bartles- 
ville, Oklahoma. The line will begin at Sioux Falls, South Da- 
kota, and run northeast to Marshall, Wilmer, and Alexandria, 
Minnesota. At this juncture the survey then turns west to Fargo, 
North Dakota, and from this point it runs due north, termi- 
nating at Grand Forks, North Dakota. This pipe line extends 
perhaps farther north than any gasoline line in the United 
States and is designed to meet a shortage of gasoline in the 
area. Construction work will begin early in May and the 
company expects to complete the line before September 1. 

The Price organization is now completing extensive pipe line 
construction work in the southeast for the Southern Natural 
Gas Company. 


@ REQUEST PENNSYLVANIA-NEW YORK LOOP. Iroquois 
Gas Corporation, Buffalo New York, and the United Natural 
Gas Company of Oil City, Pennsylvania, have made application 
to the FPC for permission to construct approximately 20 miles 
of 16-in. loop line from “Maloney Farm By-pass” of United, sit- 
uated about 2% miles south of the Pennsylvania-New York State 
line to “Little Valley By-pass” of Iroquois, Cattaraugus County, 
New York. Total cost of this project is estimated at $330,000. 
The proposed loop will complete an integrated pipe line system 
composed of 4 continuous parallel pipe lines through which 
[rogquois obtains delivery of part of its natural gas require- 
ments from United. 


@ AUTHORITY GRANTED TO OPERATE. West Texas Gas 
Company, Lubbock, Texas, has been granted permanent au- 


thority by the FPC to operate facilities constructed under a 
temporary permit. The facilities consist of about 11 miles of 
1034-in. loop line in Hale County, Texas, and an additional 400- 
hp. compressor unit at the company’s McSpadden compressor 
station in Randall County, Texas, and necessary appurtenances. 


The purpose of the additions is to provide more adequate serv- 
ice to the company’s present customers in Texas, which include 
about 44 communities served at retail and a number of indus- 
trial customers, the Southwestern Public Service Company, 
Motor Fuels Corporation Refinery, Postex Mills, Arizona Chem- 
ical Company, Lubbock Army Air School, and Midland Army 


Bombing School. 


@ KENTUCKY PIPE LINE. FPC has set May 6 as the date 


for hearing on Cincinnati Gas Transportation Company’s appli- 
cation for authority to construct and operate a 70-mile Kentucky 
pipe line. The proposed 14-in. pipe line will extend from Cincin- 


nati Gas Transportation Company’s 20-in. pipe line near Foster, 
Kentucky, to a proposed interconnection with the 24-in. pipe 


line of Tennessee Gas and Transmission Company near Me2ans, 
Kentucky. Total cost of the construction is estimated at.:$1,500.- 
000. According to the application, the additional pipe. line is 
needed to augment the capacity of existing facilities ‘for de- 
livery of natural gas to meet increased demands. of present 
customers, The Cincinnati Gas and Electric Company, Cincin- 


nati, Ohio, and the Union Light, Heat and Power Company, 
Covington, Kentucky. 


@ CONTRACT AWARDED. Stanolind Pipe Line Company 
has awarded contract to R. H. Fulton and Company, Lubbock, 
Texas, for construction of approximately 35 miles of 16-in. pipe 
line. The line extends from Stanolind’s Wasson station’-in 


Yoakum County, Texas, to its Slaughter station in Hockley 


County, Texas. . 


@ GOVERNMENT LINES. Trans-Continental Gas Pipe Line 
Company, Inc., of Longview, Texas, has filed application with 
the FPC for authority to convert the “Big Inch,” the “Little 
Inch,” and the “Southwest Emergency” pipe lines to the trans- 
portation of natural gas to Pennsylvania, New Jersey, and New 
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JOR Pipe Line ACTIVITIES 


York or permission to construct a comparable pipe line system 
for gas transportation. The application states Trans-Continental 
has offered WAC $40,000,000 for the lines, excluding pump sta- 
tions, and proposes to expend $40,000,000 to convert the lines 
te gas usage. The alternate proposal, in case the company is 
unsuccessful in purchasing the lines, is to construct a 26-in. pipe 
line of 300,000,000 cu. ft. per day capacity from Corpus Christi, 
Texas, to Linden, New Jersey, at an estimated cost of $80.- 


000,000. 


@ BID FOR “BIG INCH” AND “LITTLE BIG INCH.” Big 
Inch Gas, Inc., and Big Inch Oil, Inc., are two new corporations 
that have been joined by Charles H. Smith, former chairman of 
General Waterworks and Electric Company, for the purpose 
of bidding for the federal government’s “Big Inch” and “Little 
Big Inch.” This offer, which also includes the Southwest Emer- 
gency Pipelines, is the second offer made by private interests 
for the lines. The new offer contemplates using the “Big Inch” 
line to carry natural gas from Carthage field in northeast Texas 
to New York City. The “Little Big Inch”, companion line, will 
be used to transport crude oil and other products. from Beau- 
mont, Texas, to Linden and Bayonne, New Jersey. The company 
has offered to pay $40,000,000 for the Big Inch line alone. 


@ KANSAS CITY-OMAHA LINE. Great Lakes Pipe Line 
Company has announced that construction of an 8-in. gasoline 
pipe line from Kansas City to Omzha will begin about April 15 
and be completed about July 1. The line will have pumping 
stations at Atchison, Falls City, and Nebraska City. 


@ PLAN NEW LINE. A 108-mile 8-in. pipe line is being 
planned by Pasotex Pipe Line Company, subsidiary of the 
Standard Oi] Company of California, through its affiliate, the 
Standard Oil Company of Texas. The line will give additional 
crude facilities in the West Texas Permian Basin for its plant at 
El Paso and will be used to extend the company’s system from 
Winkler County to the Yates pool of Pecos County. 


@ EXTEND SYSTEM. Panhandle Eastern Pipe Line Company 
has proposed a 2-year $27,313,000 construction program to the 
FPC. The company said that the program would enable it to 
deliver 90,000,000 cu. ft. of gas daily to markets through its 
pipe line system. The system extends to Texas, Oklahoma, Kan- 
sas, Missouri, Illinois, Indiana, Ohio, and Michigan. 


@ LINE TO MONTERREY. The Mexican Gas Company has 
purchased a 14-in. pipe line from the United Gas Company, 
Shreveport. Louisiana, thet will deliver netural gas from Roma, 
Texas, to Monterrey, Mexico. Prisciliano Elizondo, president of 
Mexican Gas, said $2,000,000 will be spent to construct another 
parallel line from Roma to Monterrey. The pipe line will de- 
liver 45,000,000 cu. ft. of Texas gas daily to the industrial cen- 
ter of Monterrey and will give the company a total daily delivery 
of 80,000,000 cu. ft. 


@ HEARING POSTPONED. The hearing on an application of 
the Metropolitan Eastern Corporation for a certificate to con- 
struct and operate a gas pipe line has been indefinitely post- 
poned by the FPC. The proposed pipe line is an 825-mile 18-in. 
line extending from the Carthage gas field in Panola County, 
Texas, to the vicinity of Hamilton, Ohio. The project would 

have an_ initial daily capacity of 140,000,000 cu. ft. of gas and 
is’ éstimated to cost $23,500,000. The postponement was re- 
quested by the company. 


@ AWARDS CONTRACTS. Humble Pipe Line Company has 
awarded contracts to construct the company’s gasoline products 
line from Baytown to a point in the Fort Worth-Dallas area. 
France Construction Corporation of Corpus Christi received 
contract to lay 127 miles of 8-in. pipe from Baytown to Hearne. 
O. R. Smith Construction Company of Fort Worth was awarded 
contract for 150 miles of 8-in. from Hearne to the terminal. 
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Cook's SEGMENTAL COMPRESSOR RINGS 









cook's 
GRAPHITIC 
IRON 


COMPLETE SERVICE... 
One Ring Style 
All Approved Materials 
One Source of Supply 


tent or is destructive to lubrication, there is a 


N collaboration with compressor designers 
proven material for the job. 


and operators, Cook's engineers have de- 
veloped many proven types of compressor 
Illustrated are three rings of the more popular 
materials, but the point of interest to many 
companies is that Cook offers a complete serv- 


rings. 


Of these, Cook's Segmental Ring Type 104 


has met with greatest favor for severe service 
conditions because of its flexibility—longer 
life—better seal—and the fact its design 
makes possible a wide choice of materials. 


Once the piston is grooved to take this type 
ring, it is simple to select the ring material 
most suitable for the gas conditions. Whether 
the gas is corrosive, has a high moisture con- 


ice—one source of supply for all operating 
conditions. This is a great advantage in the 
gas and chemical industries where the char- 
acteristics of the gas are subject to change. 
Make sure your compressor comes fitted with 
this Universal Ring. When ordering new equip- 
ment simply incorporate in the specifications 
Cook’s Type 104 ring. For existing equip- 
ment contact our nearest office. 





Cc. LEE COOK MANUFACTURING 


INCORPORATED 


LOUISVILLE, KY. 
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MAJOR Refining ACTIVITIES 


@ CONSERVE NATURAL GAS. Sun Oil Company has 
launched a $4,000,000 program to conserve natural gas that will 
involve the construction of 9 processing plants, according to an 
announcement by James E. Pew, manager of the company’s 
natural gas and natural gasoline division. A natural gasoline 
ind possibly a gas storage compressor plant, is sched- 
| for construction in the Sun and North Sun fields in South 
involving an expenditure of about $1,000,000. The com- 
pany is joining other operators in the Seeligson field, South 
fexas, in constructing a gas cycling and natural gasoline plant, 
in which Sun’s investment will amount to more than $2,000,000. 
Pew said work has already begun on 2 of 4 small pressure- 
maintenance plants in other South Texas fields. In Michigan, a 
pressure-maintenance plant costing about $125,000 will be 
built, and in Louisiana plans for a natural gasoline plant in the 
Delhi field are being developed. 
Viore than 65,000,000 cu. ft. of gas daily will be conserved by 
the program, Pew said. 
@ STANDARD LEASES 100-OCTANE PLANT. Standard of 
California has leased a portion of the government owned 100- 
sctane plant at Bakersfield, California, and will operate approx- 
imately one-third of the facilities. The company will maintain 
the remainder for the RFC, which retains the right to dispose of 
the idle portion at any time. Standard’s lease is for a minimum 
of 2 years and is subject to cancellation by either party on 1 
notice. The plant is a wartime unit declared surplus by 


plant 


Tex 


RFC 
@ TOLUENE PLANT. Humble Oil and Refining Company 


has purchased all usable facilities of the Baytown Ordnance 


Works toluene plant at Baytown, Texas, the first plant of its 
kind to be erected for the production of toluene from petroleum, 
from the War Assets Corporation for $6,948,394 in cash. Hum- 
ble was the wartime operator of the plant and produced only 
toluene, a chemical required for the production of TNT, but 
will now use the plant for production of petroleum products, 


chiefly gasoline components. Because of the highly specialized 
processes used in making toluene from petroleum, the plant will 
require extensive conver- 

sion of its facilities. 


@ EXPANSION PRO- 
GRAM. Continental Oil 
Company’s refinery at 
Wichita Falls, Texas, is 
undergoing expansion 
| modernization im- 
provements costing ap- 
proximately $250,000. 
New equipment being in- 
stalled is designed to in- 
the plant’s crude 
refining capacity from 
000 to 6000 bbl. a day. 
Upon completion, the re- 
will further con- 
vert to production of 
high octane gasoline. 
@ OIL REFINERIES 
FOR SALE. The War 
Assets Corporation has 
offered the following re- 


nnery 


fineries for sale or lease: 
'wo, Ponca City, Okla- 
homa, formerly operated 
by Continental Oil Com- 
Norwalk, C:lifor- 
erated by Wilshire 
ompany; Bakers- 
California, oper- 
ated by Mohawk Petro- 


| iny 


n O} 


tors for construction of the new plant. 
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P. E. Foster (right), manager of Shell’s Houston refinery, O. M. Morfit (left) of the 
M. W. Kellogg Company, and W. W. Kraft (center) of the Lummus Company exam- 
ine a wodcl of a vacuum dis‘ilation unit similar to one th:t will be installed in the 
large lubricating cil manufacturing plant coon to be constructed in Houston for Shell 
Cil Company. The M. W. Kellogg Company and the Lummus Company are contrac- 


leum Corporation; Coffeyville, Kansas, operated by Cooperative 
Refinery Association; near Texas City, Texas, operated by 
Southport Petroleum Company of Delaware; Houston, Texas, 
operated by Eastern States Petroleum Company of Texas; 
Pasadena, Texas, operated by Central Petroleum Corporation. 


@ $1,000,909 FIRE. A fire and 4 explosions ruined a $1,000,- 
000 unit of the Pure Oil Company refinery at Heath, Ohio. The 
first explosion occurred in the high-pressure reducing unit used 
for converting oil to gasoline. Fire and debris shot high into the 
air and, as the flames spread to a smaller reducing unit, 3 more 
explosions occurred. There was no official estimate of damage. 
The destroyed unit cost $1,000,000 to build 7 years ago, when it 
was constructed as a replacement for a unit that had burned. 


@ ADDITION TO LUBE REFINERY. Consumers Coopera- 
tive Association, Kansas City, Missouri, has announced an ex- 
pansion program at its Coffeyville, Kansas, refinery. This pro- 
gram includes the installation of a furfural refining unit and a 
vacuum distillation unit for the production of high quality lubri- 
cating oil. The contract for this work has been awarded to 
Process Engineers, Inc., Dallas, Texas. It is expected to be com- 
pleted in 9 months at a cost of approximately $1,000,000. 


@ NAVY HOLDS ONLY ONE REFINERY. The only refin- 
ery in the country now under Navy control is the American Lib- 
erty Refinery at Texas City, Texas. The Gulf Oil Corporation 
refinery at Port Arthur, Texas, was the latest unit to be released. 


@ SHELL LUBE PLANT. Shell Oil Company, Inc., will begin 
construction immediately on a complete lubricating oil manu- 
facturing plant, first of its kind to be built since V-J Day. The 
plant will cover 75 acres of land in the 650-acre tract purchased 
last year to provide for postwar expansion and will be situated 
next to Shell’s present refinery on the Houston Ship Channel. 

The new lube plant will be an addition to the extensive con- 
struction project now under way at Houston that includes a 
17,000 bbl. per day catalytic cracking unit, gas recovery and 
treating equipment. The new lubricating oil facilities will 
consist of 5 plants of lat- 
est design, according to 
P. E. Foster, manager of 
the Houston refinery. In- 
cluded in the installation 
will be plants for vacuum 
distillation, deasphalt- 
ing, solvent extraction, 
dew:xing, and chemical 
treating. In addition to 
the processing equip- 
ment, at least 10 sepa- 
rate buildings will be re- 
quired to house various 
auxiliary facilities of the 
new plant and additional 
outside equipment will 
include storage tanks 
and loading facilities. 
The plans also cail for a 
number of pilot plants in 
which improvements in 
lubricating oil manufac- 
ture, developed by lab- 
oretory resezrch, may be 
tested under operating 
conditions before being 
used in quantity produc- 
tion. 

Foster said that con- 
tracts for construction 
had been awarded to The 
Lummus Company and 
M. W. Kellogg Company. 
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PLANT ADDITIONS INCREASE BUTANE RECOVERY 


By FRANK H. LOVE, Managing Editor 


Lavzest additions to Continental Oil 
Company’s interconnected plants in the 
K.M.A. field, Wichita County, Texas, 
were made primarily to increase butane 

extraction, the sec- 
| EXCLUSIVE | ondary result being 

an increase in the 
percentage of casinghead gasoline re- 
covered. By the addition of certain equip- 
ment, a better than 90 per cent butane 
recovery has ‘been effected. 

The arrangement of Continental's 
hydrocarbon extraction-pressure main- 
tenance plants is rather unusual. The 
set-up consists of the Main Plant and 
two auxiliary plants situated several 
miles distant. Distillation equipment i- 
centralized at the Main Plant. A part ot 
the producing wells are connected di- 
rectly to the Main Plant, others are tied 
into Auxiliary Plant No. 1 and Auxiliary 
Plant No. 2, which are equipped with 


compressor units and absorption col- 


umns. Lean oil is circulated to these 
auxiliaries from the Main Plant and the 
rich oil returned there for processing. 
The stripped gas is returned to the pro- 
ducing formation directly from the sev- 
eral plants. A limited volume of casing- 
head gasoline is recovered at the auxil- 
iary plants by means of compression and 
refrigeration and this is piped to the 
Main Plant for stabilization. 

When the 3 plants were first construct- 
ed in 1939, the only gasoline recovered 
was through compression. Compressor 
horsepower has since been added as the 
field developed until now the Main Plant 
contains 8 units, the No. 1 Auxiliary 
Plant 8, and the No. 2 Auxiliary Plant 
13 units. 

During its evolution of growth a re- 
frigeration system was installed at the 
Main Plant and Auxiliary No. 2. The 


systems employ propane as the refrig- 
erant, lowering the temperature of the 
gas to between 0°F. and minus 10°F., at 
an operating pressure of 250 |b. per sq. 
in., thus condensing out part of the 
hydrocarbon fractions. 

The latest construction has added an 
absorption and distillation system that 
processes the gas for additional extrac- 
tion. At the Main Plant and Auxiliary 
No. 2 absorption is used after compres- 
sion and refrigeration and at Auxiliary 
Plant No. 1 after compression alone. 

@ New equipment. Main Plant. The 
recently completed construction program 
added to the Main Plant a 24-tray ab- 
sorber column, 3 ft. 6 in. in diam. by 66 
ft. 6 in. high. The centralized distilla- 
tion equipment consists of a rich oil still 
(6 ft. diam. by 48 ft.). flash tanks and 
heat exchangers, rich oil stabilizer (4 ft. 
diam. by 70 ft.), and an absorption oil 


General view of Continental Oil Company’s Main Plant, K.M.A. field, Texas. 
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4bove—Air filters and head- 
ers at Auxiliary Plant No. 1. 


Below—Preheater and heat 
exchangers serving the still. 


§2 








chiller that maintains the lean oil at a 
temperature of approximately 65°F. In- 
stalled also at the Main Plant as an es- 
sential part of the absorption system 














were an 8-bay induced draft cooling 
tower having a capacity of 2300 gal. per 
min.; five 125-hp. boilers having a work- 
ing pressure of 250 lb. per sq. in., and a 
6-stage centrifugal lean oil pump for 
circulating absorption oil to the two 
auxiliary plants. The lean oil pump is 
driven by a 300-hp. gas engine and has 
a capacity of 125 gal. per min. A single- 
stage centrifugal pump for circulating 
cooling tower water is driven by this 
same gas engine. The capacity of the 
cooling tower pump is 7000 gal. per min. 
In connection with the boiler installa- 
tion, a boiler feed pump and feedwater 
exchangers were added. 

Two steam direct-driven duplex re- 
ciprocating pumps (14 in. by 6 in. by 12 
in.) are provided, one for oil circulation 
to the absorber and the other to serve the 
rich oil stabilizer. Two centrifugal still 
reflux pumps are steam turbine driven 
and have a capacity of 250 gal. per min. 
each. Additional electrical power is sup- 
plied by a 50-kw. steam-turbine-driven 
generator. 

Exhaust steam from the two recipro- 

cating pumps mentioned above is used 
for process steam in the still. These 
pumps operate with 100-lb. exhaust. 
@ Auxiliary Plant No. 1. At Auxiliary 
Plant No. 1 two new 600-hp. angle-type 
compressors were added, as well as one 
400-hp. unit that was moved from Aux- 
iliary Plant No. 2 where less compres- 
sor horsepower is now needed. 

A 4-ft. 6-in. by 70-ft. 24-tray absorber 
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Above—New absorption and stabilizing equipment at Main Plant, showing still, rich oil stabilizer, and absorber. 


Below—Compressors in the Main Plant, of which there are eight—two being 230-hp. horizontals, five 400-hp. 
angles, and one 800-hp. angle. The three plants return 7,200,000 cu. ft. of gas a day to producing formation. 
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New inlet scrubber (foreground) and 24-tray absorber (background) at Auxiliary Plant No. 1 


was added at this plant, operating at a 
pressure of 270 lb. An interesting fea- 
ture of the absorption equipment is the 
removal of absorption oil from the 14th 
tray and the subsequent cooling in an 
intercooler in the cooling tower before 
returning the oil to the absorber. 

\ new 7-ft. by 10-ft. inlet gas scrub- 
ber operates at a pressure of 6 in. of vac- 
uum. To handle new cooling facilities 
(jacket water and gas cooling coils, and 
lean oil intercooler), a 4-bay extension 
was made to the atmospheric cooling 
tower. The pump for the lean oil inter- 
cooler is a motor-driven centrifugal unit. 

Requisite to tying in additional wells 

to the plant, approximately 9 miles of 
field gathering lines were laid, ranging 
in size from 6 in. to 16 in. diam. Neces- 
sary, also, was the laying of 22,000 ft. 
of 4-in. line to take the lean oil from 
the Main Plant to Auxiliary Plant No. 1 
and the same length of 6-in. to transport 
the rich oil back. 
@ Auxiliary Plant No. 2. Less new 
equipment was needed at Auxiliary Plant 
No, 2 than at either of the other plants. 
Already equipped with a greater num- 
ber of compressors, one unit was trans- 
ferred to Auxiliary Plant No. 1, as al- 
ready stated. An absorber was added at 
the No. 2 plant, a 24-tray unit measur- 
ing 4 ft. in diam. and 66 ft. 6 in. high. 
The absorber operates at a pressure of 
275 lb. per sq. in. 

A 5-ft. by 16-ft. lean oil chiller that 
uses propane as a refrigerant holds the 
oil temperature to 55°F. 
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To carry the lean oil from the Main 
Plant to Auxiliary Plant No. 2 and bring 
the rich oil back, 53,000 ft. of 4-in. pipe 
was laid. 

@ Plant capacities. The rated gas ca- 
pacity of the three plants is 46,353,006 
cu. ft. a day, and the rated repressuring 
capacity is 9,760,000 cu. ft. Actually, 
however, the plants are processing at the 
present time approximately 29,000,000 
cu. ft. a day, and returning to the pro- 
ducing formation 7,200,000 cu. ft. Be- 
cause of the widely fluctuating load over 
a 24-hr. period, it is necessary to have 
installed considerable capacity in ex- 
cess of the average daily volume handled. 

By plants the rated capacity is as fol- 
lows: Main Plant, 12,060,000 cu. ft.; 
Auxiliary Plant No. 1, 17,403,000 cu. ft., 
and Auxiliary Plant No. 2, 16,893,000 
cu. ft. The rated repressuring capacity 
is 3,020,000 cu. ft., 3,660,000 cu. ft., and 
3,080,000 cu. ft. for the plants in. the 
order above named. 

Breaking down by plants the volumes 
of gas actually handled, the Main Plant 
is processing 4,500,000 cu. ft. a day and 
returning 1,700,000 cu. ft. to the produc- 
ing formation, Auxiliary Plant No. 1 is 
processing 14,000,000 cu. ft. and inject- 
ing 2,000,000 cu. ft., and Auxiliary Plant 
No. 2 is processing 10,500,000 cu. ft. 
and returning 3,500,000 cu. ft. In view 
of the still increasing volume at Auxil- 
iary Plant No. 1 and of the decreased 
volumes at the Main Plant and Auxiliary 
Plant No. 2, it. is now planned to move 
additional compressors from these plants 


for reinstallation at Auxiliary Plant No. 
1 to handle the increased gas volume 
there. 

Casinghead gas is being taken from 
1024 producing wells and injection is 
into 71 key wells. An average of 101,408 
cu. ft. a day per well is being returned to 
the producing formation. 

To carry out this gasoline recovery 
and pressure maintenance program the 
Main Plant has 8 compressor units, two 
being 230-hp. horizontals, five 400-hp. 
angles, and one 800-hp. angle. 

Auxiliary Plant No. 1 also has 8 com- 
pressor units, 3 being of 400 hp., 4 of 600 
hp., and 1 of 300 hp. 

With a total of 13 units, Auxiliary 
Plant No. 2 has two 230-hp. horizontals, 
six 400-hp. angles, two 600-hp. angles, 
and three 200-hp. horizontals. 

The compressors operate at an intake 
pressure of approximately 6 in. of vacu- 
um, compress the gas to an absorption 
pressure of 250 lb., and to 1400-1800 Ib. 
for injection into key wells. 

@ Manufactured product. The plant’s 
manufactured product is PBC stock 
(propane, butane, casinghead gasoline). 
As this product comes off the stabilizer 
at the Main Plant it is pumped through 
a pipe line about 20 miles to Wichita 
Falls where Continental Oil Company 
has a refinery. At the refinery the PBC 
stock is fractionated into its components. 
@ Contractor. The contractor for the 
recent work was Jones and Laughlin 
Construction Company of Tulsa, Okla- 


homa. $é¢ 
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NAFE PRACTICES FOR HAND TOOLS 


By DON ATTAWAY, Safety Engineer, Arkansas Louisiana Gas Company 


A review of accidents occurring in 
the petroleum industry for the last 
few years shows that 8 per cent of them 
are directly connected with the use of 
hand tools. In other 
Batti industries, the fig- 
ure is not so high, as 
only 6.15 per cent of all other industrial 
accidents can be charged to hand tools. 
This condition becomes more under- 
standable in view of the faet that the 
oil and gas industry makes use of nearly 
all known hand tools in its operations 
and uses them most of the time under 
unfavorable or hazardous conditions. 

In careful analysis of the hand tool 
accidents, the cause has been found di- 
vided between unsafe acts and unsafe 
conditions. In 39.2 per cent of the in 
juries, an unsafe act resulting from lack 
of knowledge has been found respon- 
sible, whereas in 60.8 per cent of the 
cases, a faulty mechanical or physical 
condition has been the direct cause. 

The seriousness of hand tool acci- 
dents can be recognized when it is 
known that 10 per cent of them result 
in injuries to the eye. More than 25 
per cent involve injury to the hand, 
thumb, or fingers. The loss of a finger 
or hand is serious indeed, but the loss 
of vision is a terrible misfortune. 

Ordinarily, moving parts of power- 


driven tools can be completely guarded 
and hazards eliminated, but the use of 
common hand tools is an operation that 
cannot be approached by mechanical 
guards. A common reason why such in- 
juries occur is the belief by workmen 
that simple hand tools are harmless. 
Such is not the case, and the accident 
and death records prove the fact. 


@ Tool material. In discussing hand 
tools, it is well to consider the material 
from which tools are made. Too often 
purchasing agents do not realize the 
hazard produced by tools of inferior or 
cheap make. or the actual loss of time 
or materiel due to poor quality. There 
is no economy or safety in having any- 
thing but the most suitable and depend- 
able tools. Chisels, wrenches, shovels, 
and files made from pvor stock soon 
crack, break, dull, or mushroom into dis- 
card or eventually produce a_ painful 
accident. 


@ Tool handles, Tools requiring han- 
dles should have the best. Frequently 
an oil or gas company will buy cheap 
handles for shovels, picks, hammers, and 
other tools in order to realize a slight 
savings. Such a handle may break and 
a workman be seriously injured by a 
flying head, or a splintered handle may 
be the cause of a lacerated hand. The 


handles of all tools should be the beet 
of straight-grained material, free from 
slivers, and made of hickory. ash, or 
maple. 

Some workmen wrap friction tape on 
tool handles to prevent slipping. This 
is permissible if the handle is of good 
material and the tape so placed that it 
will not slip or throw the tool out of 
balance. 

The fitting of the handle in the tool 
requires skill and care. Only an expe- 
rienced person should install such han- 
dles. If nails or screws are used to wedge 
handles, there is possibility of an in- 
jury. 

@ Open-end wrenches. The open-end 
wrench is in common use in the oil and 
gas fields and it is the tool involved in 
most of the hand injuries. This wrench 
has the head and opening at an angle 
to the body, usually 15 deg. It is made 
this way so that when turning a unit in 
a tight space, it can be flipped over 


_ after each stroke to reverse the angle of 


the head and it will fit the next two 
flat sides of the nut. This trick permits 
continuous turning of the nut in a 
limited space. For pulling up flange 
bolts, the open-end wrench is the safest 
and fastest wrench to use. 

There are a few simple rules for the 
correct use of end-wrenches. 


See what happens when a workman uses unsafe practices. A wrench slip may mean a bad injury. 
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A discarded file is unsafe for use as a chisel. 
It breaks easily when struck with hammer. 


|. Be sure the wrench fits. 
\lways pull, if possible. 
[f conditions require pushing, be 
to use the base of the palm and hold 
your hand open. 
@ Adjustable wrenches. The adjust- 
able wrench is shaped somewhat like the 
end-wrench, but has one adjustable jaw. 
[he angle of the opening to the head is 
about 221 deg. These wrenches are very 
handy at times, but are not intended to 


take the place of the standard open-end 
wrench. They are not suitable for heavy, 
hard service. 

When extra force must be exerted on 


an adjustable wrench, there are two 
safety points to remember. 

|. Always place the wrench on the 
nut so that the pulling force is applied 
to the stationary jaw side of the handle. 

). After the wrench is placed on the 
nut, always adjust the knurl so that the 
wrench fits snugly. 

Adjustable wrenches must be kept 
clean. Give them frequent baths in sol- 
vent and apply a little light oil to the 
knurl. Inspect frequently for cracks or 
sprung jaws and replace damaged parts. 
@ Monkey wrench. The monkey 
wrench does not receive the credit it de- 
serves. It is very good for hexagonal end 
valves and fittings. It fits better and does 
not have the crushing effect of a pipe 
wrench, It is never used on pipe or 
round parts, as its jaws have no means 
of gripping such shapes. Too often a 
pipe wrench is used on jobs that be- 
long to the monkey wrench and too 
often the monkey wrench is used for the 
job a hammer should do. 

@ Pipe wrench. The teeth of a pipe 
wrench always leave their mark on the 
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work, It should never be used on nuts, 
threaded bolts, or parallel-sided objects. 
It is designed for use on pipe and 
screwed-end fittings only. A pipe wrench 
can be worked only in one direction. 
The harder you pull, the tighter it 
squeezes, if the jaws are clean and 
sharp. Dull jaws and teeth, dirt, grit, 
sand, or oil on the pipe can cause the 
wrench to slip. 

Pipe wrenches come in sizes from 6 
to 48 in. Each size is designed for cer- 
tain pipe or work. The most common 
error with pipe wrenches is the use of 
“cheaters” or nipples slipped over the 
handle for an extension to give extreme 
leverage. Always use a wrench large 
enough for the job. The small sizes will 
not stand the extra pressure of a cheater. 

Pipe wrenches should never be used 
on pipe of more than 5-in. diam. This 
is a job for pipe tongs. 

Always keep jaws clean and sharp. A 
few drops of oil on the adjusting nut 
makes it work easier. 

A pipe wrench works better when 
the “bite” is taken near the center of 
the jaws. 


@ Tongs. Snap-on tongs are more de- 
sirable than scissor tongs for laying 
pipe. The scissor tongs should always 
be carried in closed position. Faulty or 
slipping tong keys should be replaced 
immediately. 

Pipe tongs should always be set on 
the pipe no farther than one-fourth the 
length of the joint from the threads and 
each additional pair should leave ample 
working space for the crew. 

Raising tong handles higher than the 
shoulders and riding them to the ground 
is bad practice. 





Worker is using unsafe tool in incorrect 
manner. Such practice leads to accidents. 


The handle or point man on a pair of 
tongs should be experienced and should 
exercise care when setting the tongs on 
the pipe, as well as in operating the 
handles to cause the tong keys to bite 
and hold the pipe. 

Chain tongs should be handled with 
care and the fingers kept from under- 
neath the chain or jaw. They should be 
set on the pipe with just enough chain 
slack to allow proper leverage and easy 
latching. 

When the tongs hang on the pipe or 
the chain has been fastened too tight, 
a sharp blow on the slack of the jaws 
with a heavy hammer will loosen them. 


@ Hammers. The hammer is the com- 
monly used hand tool and has been 
called “the thumb-buster.” There are 
many types of hammers, each suited for 
some specific work but many workmen 
fail to realize this. 

A machinist hammer is not designed 
for driving nails, nor is the carpenter 
hammer suitable for machinist work. 

The carpenter hammer has a bull’s- 
eye driving face to prevent nails from 
flying. Machinist hammers are beveled 
or rounded at the edge of the face to re- 
duce mushrooming. 

The face of either of these hammers 
should be parallel to the axis of the 
handle. A cocked head or handle will 
always cause a hammer to slip or miss. 

Neither of these hammers should be 
used to strike tempered or case-hard- 
ened tools or metal. A soft hammer made 
of brass, lead, rawhide, copper, or wood 
will prevent steel particles from flying. 

Sledge hammers come in weights for 
certain classes of work. These hammers 
frequently lose their heads. This can be 


THE PETROLEUM ENGINEER, April, 1946 











prevented by placing a wrought-iron 
strap or clamp over the head and fasten- 
ing to the handle with two bolts. The 
clamp should be welded to head where 
it passes over the sides. 

@ Box wrenches. Box wrenches are 
very popular with engine mechanics. 
They can be operated in close quarters. 
Some have the heads set at 15-deg. angle 
to the handle, which gives a clearance 
for the hand when the head is set flat 
on the upright nut. 

The best practice for box wrench use 
is to discard it after the nut or bolt has 
broken loose. Too much time is lost in 
resetting the box for each turn. An open- 
end or adjustable wrench is safer and 
quicker on running off the nut or bolt. 

The box-end striking wrench is the 
only wrench that can be hammered. It 
is designed for heavy work generally 
found around compressors. The handle 
is short and has a pad on which the 
hammer blows are struck, The box 
should completely enclose the nut to 
keep it from flying off. 

A variation of the box wrench has an 

open end and this combination wrench 
is very popular and easy to use. 
@ Socket wrenches. The socket or 
“speed wrench” is a favorite for the 
mechanic. To use this wrench safely, 
the correct size is selected and placed 
on the ratchet handle. Then the socket 
is slipped over the nut. Inside the 
wrench head is a pawl or dog that en- 
gages one or more of the ratchet teeth. 
Pulling on the handle one way turns the 
socket. Moving the handle in the other 
direction permits the handle to back up 
without moving the socket. 

This wrench is suitable for Dresser 
couplings and seldom involves an acci- 
dent. Any failure comes from overstrain- 


All files require handles. The tine can puncture a hand. 
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ing, improper fitting, and incorrect 
handling. 

@ Cutting tools. Keen-edged cutting 
tools such as axes, hatchets, and adzes 
should always be kept sharp as they are 
safer and more efficient than dull tools. 
For carrying such tools, a leather case 
is desirable, however, when walking 
with the tool exposed it should be 
gripped with the hand directly behind 
the head on the handle. Accidents re- 
sult from these tools from leaving them 
where workmen may step or strike 
against them. A good practice in right- 
of-way or pipe line crews is to drive 
the tool into a block of wood when not 
in use. This imbeds the cutting edge 
and reduces exposure. 

@ Hack-saws. The hack-saw has had a 
part in numerous accidents and invar- 
ably the cause has been found to be a 
lack of knowledge on the part of the 
operator and a resulting misuse, 

The hack-saw handle and frame must 
be kept in good, clean condition. 

The proper blade must be selected 
for the job to be done and the correct 
tension put on the blade. A slack, loose 
blade on rough work usually breaks 
promptly under strain. 

The first cut or set of the saw should 
be on the up-stroke. 

After the job is finished, the tension 
on the blade should be released and the 
saw returned to its regular place. 

Do not use a hack-saw on wood. 

A hack-saw cannot stand twisting or 
heavy pressure. A light, even stroke with 
the handle held in the right hand and 
the head held in the left hand makes 
smooth operation. 

@ Chisels. Cold chisels should never 
be used unless the operator is wearing 
goggles. The cold chisel must have a 


sharp cutting edge and the head must 
be round and firm. Mushroomed heads 
on chisels are dangerous. The best prac- 
tice is to saw off the damaged part. 
Grinding down the mushroom does not 
remove the soft, damaged metal. 

The safe way to hold a chisel is be- 
tween the thumb and first finger with 
the chisel laying across the upturned 
palm. This permits better vision of the 
working area and the chisel head. To 
grasp the chisel in the clenched fist ex- 
poses the bones of the knuckles to a ham- 
mer blow. 

Concrete or bull chisels should be held 

by means of tongs when in use. 
@ Pliers. Pliers are too often used for 
the work of a heavy wrench. They are 
intended for light work that can be done 
on small fittings. They should have the 
handles well taped to give gripping sur- 
face and to provide protection from live 
electrical circuits. 

When cutting wire or springs under 
tension, always take hold of the wire 
close to’ the cutters and stand so that 
the ends cannot fly into the face. 

@ Files. Every file requires a good 
handle. The sharp tine can make a pain- 
ful wound. 

A file should never be struck with a 
hammer or used as a pry-bar. It breaks 
easily and pieces of hardened steel are 
likely to fly. The metal is too brittle to 
make a chisel or punch out of an old 
file. 

The cleaner you keep a file the less 

chance there will be for it to slip. 
@ Screw drivers. The screw driver is a 
tool frequently connected with an acci- 
dent. Misuse and lack of knowledge or 
skill is usually found as a cause. 

All screw drivers require good han- 
dles. Insulated handles are desirable 


Workers should keep safe distance between the shovel handles. 











Home-made tool devised to carry acetylene bottles. 


work is done around electric cir- 
ilthough this does not always 
c protection, A roughened or 
plintered handle causes blisters and an 
ypening for infection. A slipping screw 
while the user is pressing hard 

the handle can cause a serious 

Some screw drivers have ribbed 

points to engage the inside surface of the 
ew and the point is locked in slot. 

[he practice of using the screw-driver 
punch, or chisel results in a 
bent shank or rounded points and makes 
t unnt tor use. 

Screw drivers come in sizes for the 
work they are to do and the correct size 
for the job should always be used. 

@ Jacks. Accidents involving jacks are 
usually serious. The “kick” of a jack 
been known to kill men and im- 
proper centering and cribbing of loads 
crushed men to death. Numerous 
finger and hand injuries are caused by 
the falling head of a lifting jack. 
jacks must always be set on solid 
footing and after the load has been 
ifted blocking of sufficient strength 
must be placed under it before any work 
; begun. 

Never leave a jack standing under 

load with the handle in socket. Some- 
thing may strike the handle and cause 
load to fall or safety pawl to break. 
@ Electric hand tools, Portable elec- 
tric tools are frequently used in machine 
hops, compressor stations, and gasoline 
plants, and there are certain unsafe con- 
litions to be avoided. 

Vetective cord insulation, improper or 
’ terminal connections, defective 
plu loose switches, and sparking 
brushes should be repaired at once. 

lt is a good safe practice to use a 

round wire to the casing of the tool if 
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a grounding circuit is not provided. A 
clip on this wire makes it easy to snap 
on any independent ground such as a 
water pipe or foundation bolt. 

Do not use a portable electric tool in 

any place wherein inflammable vapors 
are known or suspected. 
@ Digging tools. There are more than 
50 different types of shovels. The im- 
portant thing is to fit the shovel to the 
job and the man to the shovel. Good, 
smooth, secure handles are most impor- 
tant. The cutting edge must be sharp and 
the tool balanced. 

Shovels left laying around create a 
stumbling hazard. They should always 
be stacked or stuck in the ground. 

Picks should have the head securely 
fastened to the handle. Many injuries 
result from the loose head of a pick, 
when in highest position over the work- 
er’s head, sliding down the handle and 
striking the man’s head or pinching his 
fingers. 

Foreman should observe workmen to 
determine whether their use of the ditch- 
ing tool is correct. Often improper and 
incorrectly used shovels and picks re- 
sult in blisters, or strained and pulled 
muscles. 

Ditchers should be spotted about one 
joint of pipe apart. If conditions require 
two men in a common ditch, they should 
be no closer than 6 ft. 

@ Tool boards. A substantial, well-de- 
signed tool board is a great asset in pre- 
venting hand tool accidents. It encour- 
ages workmen to return tools after use 
and thus prevent them from becoming 
scattered on floors and walkways. It 
prompts workers to keep tools clean and 
in good repair. 

@ Protective equipment, In using nu- 
merous hand tools such as chisels, picks, 





A worker at a grind or emery wheel requires goggles. 


and concrete drills, the wearing of gog- 
gles is imperative. In any operation 
where flying parts or pieces, splash, or 
dust may be encountered, the eyes re- 
quire protection. 

Gloves should be worn when using 
shovels, picks, or heavy hand tools. 

In operating jacks and hoists, the use 
of safety-toe shoes in desirable. 

Snug fitting clothes and hard-hats are 
very appropriate in most oil and gas op- 
erations. 


@ General. This article cannot cover 
all hand tools nor list every hazard of 
those mentioned. It is intended to cover 
only the most generally accepted prac- 
tices that frequently lead to accidents. 
The safe use of any hand tool depends 
largely upon the user and his attitude 
toward self-protection. and his habits or 
behavior, as well as the attention his 
supervisor gives to his actions, and the 
amount of instructions or training the 
worker receives. 

Generally speaking, the safe use of all 
hand tools depends upon four simple 
rules. They are: 

1. Use the right tool for the job. 

2. Use it in the correct manner. 

3. Keep it in good condition. 

4. Put it away after use. 

It is quite evident then, that if a work- 
er does not understand the use of his 
tool, he should ask for instructions. A 
good supervisor and a trained worker 
following the above rules will eliminate 
hand-tool accidents and create profit for 
themselves and the company. 
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DEVELOPMENT OF POSTWAR OIL REFINING’ 


By EUGENE R. SMOLEY and VERNON 


iy an article published about one year 
ago!, the writers attempted to analyze 
and predict postwar marketing situa- 
tions and their effect on petroleum refin- 
ery processing on the basis of trends and 
information then available, as well as to 
illustrate methods of determining the 
most profitable selections of processes 
required for refinery modernization pro- 
grams. In this article an attempt will be 
made to amplify these earlier discussions 
on the basis of the developments that 
have taken place during the last 12 
months. 


The refining industry lost little time in 
swinging from the all-out war produc- 
tion program to meet the marketing con- 
ditions imposed by a combination of re- 
sidual war requirements and an unra- 
tioned public eager to enjoy again the 
pleasure of unrestricted driving and well 
heated homes. The industry can look 
with pride upon the accomplishment of 
fulfilling the difficult market require- 
ments imposed by the overnight change 
when hostilities were terminated and 
rationing of gasoline and distillate fuel 
was abruptly discontinued. The refining 
industry is now passing through a period 
of continually changing economy, which 
will not become substantially stabilized 
until the international political situation 
as well as our domestic industrial condi- 
tions become reasonably settled. Al- 
though the oil industry seems to be work- 
ing out its labor problems satisfactorily 
and has obtained well stabilized manu- 
facturing conditions, its domestic mar- 
kets on the other hand will reflect exist- 
ing unsettled conditions in the basic 
manufacturing industries resulting from 
strikes and widespread shortages of ma- 
terial. For example, the delay in the pro- 
duction of automotive equipment will 
have a pronounced bearing upon the 
demand of gasoline and lubricating oils 
by the public, and work stoppages in 
the steel and electrical industry will re- 
sult in reduced requirements for petro- 
leum products. The political gyrations 
of the United Nations Organization and 
of various international oil commissions 
will continue to delay active rehabilita- 
tion and expansion of foreign properties. 
In addition, political disturbances such 
as have been taking place in certain lo- 
calities will slow progress in these areas. 
The net result of all these domestic and 





1“‘Some Considerations of Postwar Petroleum 
Refinery Operations,” The Petroleum Engineer, 
May, 1945. 
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international disturbances will be a cur- 
tailment of crude processing through 
1946. It is probable, however, that in 
1947 there will be an upturn in crude 
run resulting from an increase in domes- 
tic as well as foreign consumption of re- 
fined products. 


@ World-wide considerations. Toward 
the close of the war, the United States 
was refining about 5,000,000 bbl. per day 
of petroleum and foreign countries were 
refining nearly 2,000,000 bbl. per day. 
Had the war lasted through 1946, it was 
expected that there would have been a 
total world-wide demand for petroleum 
of approximately 7,500,000 bbl. per day. 
These values compare with a world-wide 
prewar petroleum crude run of about 
6,000,000 bbl. per day in 1941. Current 
trends indicate that during 1946 the pe- 
troleum refining rate will probably drop 
to approximately 4,400,000 bbl. per day 
for the United States and 6,300,000 bbl. 
per day world-wide. After international 
political conditions become more stabil- 
ized, and as soon as it becomes possible 
to market petroleum products on an 
economic basis, the market for all pe- 
troleum products in foreign fields will 
build up rapidly, probably as early as 
1947, and will continue to expand for at 
least several years. The fact that the 
consumption of refined petroleum prod- 
ucts in the United States has averaged 
approximately 9 bbl. per capita whereas 
the foreign consumption has averaged 
something less than 1% bbl. per capita 
indicates the tremendous potential for 
increased use of petroleum products in 
foreign fields. Of interest in this regard 
is the fact that at the close of the war 
approximately 73 per cent of all petro- 
leum was refined in the United States, 
12 per cent was refined in the Caribbean 
area, 8 per cent in the Near and Middle 
East, 3 per cent in Canada, and approxi- 
mately 2 per cent was refined in Mexico 
and South America. Inasmuch as there 
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is a great potential market in every for- 
eign country including Russia, China, 
and all the nations of Europe as well as 
the Pan American countries, it is pre- 
dicted that during the next decade there 
will be a great expansion of petroleum 
refining facilities abroad in order to sup- 
ply these growing markets. Today Amer- 
ican interests own 66 refineries abroad 
with an approximate total capacity of 
875,000 bbl. daily. United States’ interest 
is 20 per cent in the Middle East, 48 per 
cent in South America, and 35 per cent 
in all foreign countries. American tech- 
nologists will continue to play an impor- 
tant role in the development of these 
foreign projects and a considerable 
amount of American capital will be in- 
vested. There looms on the construction 
horizon 4 refineries to be built in the 
Caribbean area; there will be refinery 
expansion in the Persian Gulf and the 
Netherlands Indies, also in Latin Amer- 
ica besides Venezuela, and in Canada. 
The other region due for great activity 
is the Caspian Basin. This will be carried 
out by Russia with some American engi- 
neering assistance and equipment. As 
soon as automobile manufacture is in 
full swing, it is predicted that average 
crude requirements in the United States 
will increase approximately 125,000 bbl. 
per day each year. On the basis of a 
present domestic crude production of 
approximately 4,400,000 bbl. per day, it 
is expected that a deficiency will develop 
in about 1947 making the importation 
of crude necessary in increasing amounts 
thereafter. This crude will probably be 
imported from the Caribbean and Pers- 
ian Gulf areas. 


@ Motor and aviation gasolines. With 
few exceptions the total demand in the 
United States for gasoline of all grades 
has increased every year. This increase 
amounted to approximately 4 per cent 
annually during each of the 4 years pre- 
ceding the war and in 1940 the gasoline 
demand reached a quantity of 1.700.000 
bbl. per day. Our participation in the war 
caused an increase in this demand to 
1,900,000 bbl. for 1941 and to a peak of 
approximately 2,000,000 bbl. per day in 
1944, During 1944 and early 1945 more 
than 700,000 bbl. per day of gasoline 
were produced for military requirements. 
This total included the production of 
more than 500,000 bbl. per day of 100- 
octane aviation gasoline at the peak in 
the year 1945. Although gasoline ra- 
tioning resulted in the release of a sub- 
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COOPER-BESSEMER 
PUMPING ENGINES 





S YOU probably know, you just 

can’t beat the Cooper-Bessemer 
G-SC and G-SD pumping engines for 
sweet-running, trouble-free perform- 
ance. And, you can get immediate de- 
livery despite our prior Diesel and com- 
pressor commitments, because both of 
these Cooper-Bessemer engines are 
now being built by Lufkin Foundry & 
Machine Company on a 5-year agree- 
ment born of the war emergency. The 
G-SD engine will soon be available as 
a horizontal engine for those who prefer 
it. Shipment of the vertical engines can 
be made from our warehouse stocks. 


by 


If you're not already familiar with G-SC 
and G-SD performance, contact the 
nearest Cooper-Bessemer office for de- 
scriptive bulletins. You'll see that these 
conservatively rated, two-cycle engines 
have many time-and-expense-saving 
features seldom found in engines of 
their size and horsepower. These ad- 
vanced features, plus Cooper-Besse- 
mer’s established policy of heavy-duty 
design for long-term service, add up to 
mighty good assurance that these 
pumping engines offer you minimum 
“downtime” and a maximum return on 
your investment. 


Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 
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stantial quantity of the gasoline required 
for the military effort, it might be said 
that the major portion of this gasoline 
was obtained by virtue of sharply in- 
creased crude runs, which rose more 
than 1,000,000 bbl. per day to a peak of 
approximately 5,000,000 bbl. during the 
war years. The industry’s ability to ex- 
pand its refinery crude runs by such a 
substantial amount with only minor in- 
vestment in new crude processing facili- 
ties is indicative of its ability to accom- 
modate greatly increased demands for 
petroleum products during the next sev- 
eral years. With the facilities now avail- 
able, the industry can process approxi- 
mately 20 per cent more crude than the 
anticipated 4,400,000 bbl. per day for 
1946, and with the new facilities in the 
course of construction and planning do- 
mestic crude runs approaching 6,000,- 
000 bbl. per day could be achieved. With 
this crude rate the normal gasoline pro- 
duction would be approximately 2,300,- 
000 bbl. per day. 

The tremendous catalytic cracking ca- 
pacity that was installed during the war 
years for the 100-octane aviation gaso- 
line program has already reflected itself 
in motor gasoline quality. It appears now 
that premium grade gasolines will ap- 
proach 85 ASTM motor method octane 
number during 1946, whereas regular 
grade will reach approximately 80, and 
third grade nearly 70. During the octane 
race of the prewar years, premium grade 
gasoline reached 80.2 octane number, 
regular 74.4 octane, and third grade 
65.6 octane number in 1941?. These oc- 
tane values were sharply reduced during 
the war to 76, 72, and 55, respectively, 
in order to facilitate the production of 
maximum 100-octane aviation gasoline. 
Catalytic cracking capacity in the United 
States at the present time amounts to 
approximately 1,000,000 bbl. per day 
with nearly 100 plants in operation or 
under construction. The significant fact 
about this is its distribution. These 100 
plants are situated in only about 50 re- 
fineries of the 400 in the United States. 
The remaining 350 refineries with no 
catalytic units process more than 40 per 
cent of the petroleum refined in this 
country and with few exceptions these 
refineries run less than 20,000 bbl. per 
day of crude. Most of these small refiners 
are giving serious consideration to the 
installation of facilities that will enable 
them to meet competition. Some of these 
refiners are fortunate enough to have 
available crudes that yield gasoline of 
suitable quality, but many, on the other 
hand, are already beginning to meet 
with difficulties in marketing their prod- 
ucts. In at least 3 small refineries, cata- 
lytic cracking plants ranging in capacity 
from 3000 to 6000 bbl. per day are now 
in the course of design or construction. 
These refiners were able to justify the 
installation of small catalytic cracking 
un‘ts not only on the basis of improved 
gasoline yield and quality but on the 
basis of increased overall yield of liquid 
products and reduced production of re- 


*These octane values are Bureau of Mines 
arithmetic averages for winter 1940-41 of 21 
districts of the U. S. 
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sidual fuel oils. Some refiners are meet- 
ing competition by reforming naphthas. 
The polyform and non-regenerative hy- 
droforming processes afford further 
means for enabling the refiner to in- 
crease his octane levels. 

By 1947 it is predicted that the auto- 
mobile industry will begin producing 
engines designed for higher compres- 
sion ratios resulting in more economical 
use of premium grade gasolines. This de- 
velopment will be a gradual one and dur- 
ing its initial stages will not exert a 
great influence on the gasoline market; 
first because the percentage of high 
compression cars will be small for quite 
a while, and second because owners of 
old cars are still purchasing a large 
amount of premium fuel. At the present 
time 40 per cent of all motor gasoline 
sold is of premium grade as compared 
to 10 per cent in 1941. This change is un- 
doubtedly due to the desire on the part 
of car owners to employ the best quality 
fuel available in order to extend the life 
of their car and to obtain better per- 
formance. This tendency seems to be so 
great that even the 91-octane motor gaso- 
line offered at certain pumps in Cali- 
fornia for a short period of time late 
last year, before the OPA forced its dis- 
continuance, received a very active pub- 
lic acceptance. In view of all these con- 
siderations, there appears to be little 
doubt that automobile manufacturers 
will produce high compression units de- 
signed to utilize economically gasoline of 
85 to 90 ASTM octane number within 
the next 2 or 3 years. 

In the field of aviation gasolines, it is 
predicted that there will be a gradual 
increase in consumption from the 35,000 
bbl. per day prewar level up to approxi- 
mately 125,000 bbl. per day by 1955. It 
is possible that there may be a limited 
usage of super-fuels having higher oc- 
tane than the military 100-octane avia- 
tion widely used during the war; how- 
ever, present indications are that there 
is little to be gained by any increase in 
quality above 100 octane. Jet propulsion 
engines designed to move planes at sonic 
speeds already appear to be displacing 
the gasoline powered radial engines em- 
ployed in military pursuit and attack 
planes. Inasmuch as jet propulsion re- 
search is only in its infancy, it appears 
certain that kerosine powered jet propul- 
sion engines will completely displace 
gasoline powered radial engines for 
nearly all military aircraft except pos- 
sibly heavy bombers and reconnaissance 
planes. As metallurgical research pro- 
vides the materials to permit higher tem- 
perature operation in jet propulsion 
units and thereby improves their effi- 
ciency, it is entirely possible that these 
engines may also enter into the commer- 
cial aircraft field. Such developments 
will tend to reduce the requirement for 
100-octane aviation gasoline and in- 
crease the demand for kerosine type 
fuels. 

@ Distillate and residual fuel oils. Al- 
though: crude runs were increased by 
approximately 1,000,000 bbl. per day 
during the war years, and although there 
was on the whole sufficient aviation and 





motor gasoline for military require- 
ments, there was a substantial deficiency 
of both distillate and residual fuels dur- 
ing this period. This deficiency was cor- 
rected only at the expense of reducing 
the inventories of these fuels to extreme- 
ly low levels by the end of the war. There 
is a rapidly rising trend toward the use 
of distillate fuels for home and indus- 
trial heating requirements as well as 
for stationary and mobile diesel power 
units. The average demand for distillate 
fuels during the 5 years preceding the 
war increased by about 8.5 per cent an- 
nually indicating the rapid growth in 
the use of these fuels for domestic and 
industrial heating. It is anticipated that 
the total consumption of distillate fuels 
in 1950 will be nearly double that of 
1940. This rapid increase in distillate 
fuel requirements will be partly met by 
the addition of catalytically cracked dis- 
tillates and partly through increased re- 
finery crude throughputs. Catalytic 
cracking of a large quantity of material 
that in the past has found its way into 
residual fuel oils will provide a signifi- 
cant part of the increased motor gaso- 
line and distillate fuel requirements; 
however, this will probably bring about 
a deficiency in residual fuel oil supply. 
Although there have been periods in the 
past when it was not possible to market 
all the residual fuel oils associated with 
gasoline market requirements, resulting 
in excessively large residual fuel oil 
inventory build-ups such as occurred in 
California during the middle 1930's, no 
such condition is again likely to arise 
regardless of the demands for other 
products. On the contrary, it is expected 
that the demands of increased industrial 
activity will bring about increased re- 
quirements for residual fuel oils. Any 
deficiency in residual fuel oil require- 
ments will be met by additional refinery 
crude throughputs and it is probable 
that the marginal crude processed will 
be made up largely of imported low grav- 
ity crudes. In general, it appears that 
the refining industry will encounter no 
difficulties in balancing its overall mar- 
ket requirements for several years to 
come. Use of existing catalytic cracking. 
coking, deasphalting, and vacuum re- 
duction facilities should enable refiners 
to balance the nation’s gasoline, distil- 
late fuel, and residual fuel requirements 
up to the extent of a total crude through- 
put in the range of 5,000,000 to 6,000,000 
bbl. per day. 

@ Lubricating oils and waxes. A\l- 
though there was a vast program for 
construction of refining facilities pri- 
marily for the production of aviation 
gasoline during the war years, very few 
new facilities were installed for the 
manufacture of high grade lubricating 
oils. During the war years it was possi- 
ble to meet the military requirements 
for lubricating oils with the plants avail- 
able. Last year the writers summarized 
the lubricating oil situation describing 
the acceptance and growth of solvent 
refining during the decade preceding the 
World War. The large program for con- 
struction of new solvent refining and 
dewaxing plants for lubricating oil pro- 
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Low first cost 
Low operating cost 
Low maintenance cost 


Improved efficiency 
Embodying the same successful principles which have identified 
the numerous fluid catalyst plants built for the production of avia- 
tion gasoline, UOP now offers a modified Fluid Catalytic Cracking 


Unit — of particular interest to the smaller refiner. 













While modified in design and construction and reduced in cost, it 


retains the basic principles of Fluid Catalytic Cracking such as: 


A. Circulation of catalyst as a fluid. 


B. Direct heat exchange between charge and 
regenerated catalyst. 


C. Continuity of operation. 
D. Flexibility. 


E. And other features proven in actual operation. 


We shall be glad to give you full details about the UOP Improved 
Fluid Catalytic Cracking Unit and discuss with you its application 


to your particular situation. Your request incurs no obligation. 


i\ \YINERSES 
{pROCESSES 


S_- 
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press at 100,000 freight cars. 


industry. 





Meseow to have additional natural gas 


The 530-mile pipe line that will carry natural gas from Saratov field 
to Moscow should be in operation at this time if the date scheduled for 
its opening, January 1, 1946, was met. The gas, by increasing Moscow's 
fuel supply, will do away with the need for wood and will, to some extent, 
replace coal and oil, part of which has to be hauled for long distances. 
The resultant saving in railway equipment is estimated by the Moscow 


The Saratov gas reservoir is said to be large enough to supply Mos- 
cow with 47% million cu. ft. of gas a day, about five times the present 
supply for the city. It will be used, the report said, mainly for consumers 
in house heating, cooking, factory kitchens, bakeries, etc. In summer, 
however, when heating for houses is not needed, gas will be used for 


Prospecting for more gas fields for use in other parts of Russia is 
underway. Exploration parties are covering areas near Stalingrad, No- 
vorossiisk, Gorky, in the Ukraine, and other places. Known gas deposits 
are being surveyed for prospects of further development and use. 








duction is already under way in refin- 
eries on the Eastern Seaboard, Gulf 
Coast, Mid-Continent, and Great Lakes 
areas. In addition to these projects now 
in the course of design and construction, 
a large number of additional projects 
are under active consideration and 
scheduled for construction within the 
next 2 years. 

The trend among refiners is the pro- 
duction of higher quality lubricating oils 
with increased flexibility and with maxi- 
mum yields from crude at minimum 
costs. The installation of propane deas- 
phalting units and efficient vacuum units 
will aid refiners in obtaining maximum 
yields of lube stocks and in affording 
flexibility for balancing viscosity re- 
quirements. Until substantial lubricating 
oil facilities are installed abroad, the 
large bulk of lubricating oils required 
for foreign markets will be produced in 
United States refineries. During the war 
years there was an extensive develop- 
ment of compounded lubricating oils 
containing a variety of additives includ- 
ing anti-oxidants, detergents, viscosity 
index improvers, foam inhibitors, and 
pour point depressants, most of which 
have been proved in service to prolong 
the life of aircraft and other military 
power units. The extensive use of addi- 
tives not only facilitated the production 
of the required quantity of high quality 
lubricating oils from limited facilities 
but, in addition, imparted additional de- 
sirable properties to these oils unob- 
tainable by other means. The extensive 
use of additives will undoubtedly con- 
tinue and it is predicted that there will 
be a $100,000,000 annual market for 
these materials. 


War requirements stimulated the de- 
velopment of many new uses for micro- 
crystalline waxes, and during the 5-year 
period from 1939 to 1944 production of 
micro-crystalline waxes increased. six- 
fold to approximately 120,000,000 Ib. 
per year. These waxes played an impor- 
tant part in the military packaging pro- 
gram and it is expected that micro-crys- 
talline wax manufacturing facilities will 
be expanded along with lubricating oil 
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refining facilities during the coming 
years in order to accommodate a further 
increased market for these waxes result- 
ing from the war development of new 
uses for this product. It is significant to 
note that older methods of refining waxes 
are gradually being replaced by modern 
solvent methods, particularly in the field 
of micro-crystalline waxes. The sweat- 
ing method for finishing crystalline wax- 
es is still employed to a considerable ex- 
tent. For increased production this 
process is being supplemented by sev- 
eral new installations of water emulsion 
wax deoiling units. Among the newest 
developments in solvent dewaxing have 
been the simultaneous production of 
marketable waxes along with low pour 
lubricating oils. Commercial operation 
of the so-called reverse sequence solvent 
dewaxing will be under way shortly. 
There is some indication that the prac- 


tice of chilling wax out of a rich oil-lean . 


solvent solution results in the produc- 
tion of harder, more satisfactory crys- 
tals that contain less oil and yield a 
more highly refined product with lower 
solvent requirements. Continuous pro- 
duction of wax along with lubricating 
oils also shows an attendant saving in 
tankage and has some advantage from 
an operating standpoint. 

@ Chemicals from petroleum. The fu- 
ture will witness a broad and extensive 
development in the field of chemicals 
from petroleum. Although growing rap- 
idly, this industry has already reached 
very substantial proportions. During 
1944 approximately 3,000,000 Ib. of 
chemical raw materials were produced 
from petroleum, doubling 1943 produc- 
tion. It is estimated that chemical, phar- 
maceutical, and cosmetics manufactur- 
ers plan to invest a billion dollars in 
expanded facilities during the next 5 
years. A substantial percentage of the 
raw materials that will be processed in 
these industries will originate from pe- 
troleum. Chemical raw materials pro- 
duced in large volumes from petroleum 
are cheap and such products as ethylene 
and propylene used in the manufacture 
of plastics, alcohols, and other synthetic 


organic chemicals are already in large 
scale production. More than 1,000,000,- 
000 Ib. of ethylene and propylene rough- 
ly in equal proportions was employed 
for the production of synthetic organic 
chemicals during 1945. Large new plants 
for the production of further increased 
quantities of these 2 raw materials are 
now in the stages of design and con- 
struction and will shortly be placed in 
operation. Ketones, alcohols, ethers, es- 
ters, glycols, chlorinated hydrocarbons. 
styrene, and plastics are among the many 
products derived from these raw ma- 
terials. Other synthetic organic com- 
pounds manufactured from petroleum 
raw materials are useful in the produc- 
tion of dyes, pharmaceuticals, insecti- 
cides, textile finishes, laminates, adhe- 
sives, and paints. In fact, more than half 
a million of the known organic chemicals 
can be produced from petroleum. In ad- 
dition to the above mentioned petroleum 
derived chemicals, 63,000,000 gal. of ni- 
tration grade and 34,000,000 gal. of 
aviation grade toluene were manufac- 
tured from petroleum in 1944, This was 
approximately three-quarters of the na- 
tion’s total toluene producion. Approxi- 
mately 150,000,000 Ib. of dyestuffs were 
produced in 1944 from raw materials de- 
rived from petroleum. The plastics in- 
dustry, which has already reached sub- 
stantial proportions, will be expanded 
tremendously in the coming years. Ex- 
tensive research programs have been un- 
der way for several years with the result 
that plastics will find utilization for al- 
most every conceivable object including 
not only accessories for automobiles, 
boats, radios, electrical equipment, and 
clothing but also for railroad car tops, 
boat hulls, prefabricated homes, and oil 
field equipment. Plastics is becoming a 
large tonnage industry and will there- 
fore require raw material in quantities 
that the petroleum industry can readily 
supply. Thus the plastics industry will 
undoubtedly be closely linked with the 
petroleum industry. Synthetic rubber 
plants built for and operated by the 
petroleum industry during the war were 
successful beyond all expectations. They 
played a major role in the nation’s syn- 
thetic rubber program, which was so 
vital to the war effort. Several of the 
synthetic rubber plants deriving their 
raw materials from petroleum have 
achieved such low operating costs that 
there appears to be no doubt of their 
ability to maintain continued profitable 
operation. 


@ Substitute fuels. No discussion of the 
postwar petroleum refining picture would 
be complete without at least a mention 
of such subjects as liquid fuels from 
natural gas, shale, coal, or energy from 
nuclear fission. The production of gaso- 
line from natural gas, shale, or coal is 
not economical today; however, the Bu- 
reau of Mines as well as industry are 
studying and developing these processes 
for future application. With regard to 
atomic power, the scientists and engi- 
neers familiar with this subject predict 
its use for power in the far future, and 
its development will be watched with a 
great deal of interest. ee 
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Positive bean for 
cage nipple 


Insert for use with 
positive bean 


Positive bean for choke 
body assembly 








THORNHILL-CRAVER 


: - HOUSTON, TEXAS 





60 sizes of “X” beans up to }/2-inch—3] sizes of 
“X" beans to take the place of the corresponding 
8 fractional sizes from 1/64 to 1/-inch. The obvious 
result of this high selectivity of orifice sizes is pre- 
cise flow control. For example, to change from a 
1/64" to a 2/64" bean increases the flow area by 
300%, whereas changing from a UNIBOLT “X” | 
| an ‘X"’2 bean increases the flow area by only 
10%. 

Simplified flow computation—because they are 
gauged in increments of 10%, the proper size “X"’ 
bean can be easily determined. If, for example, a 
well flows approximately 100 barrels thru a given 
size ‘‘X"’ bean, the next larger or smaller size bean 
will result in a 10% increase or decrease, as de- 
sired. 

Economical renewable inserts up to 1/3”—(see cut), 
lg" and larger orifice beans are 6” and .drilled 
full length. 

File-hard beans. . . long life—UNIBOLT “X"’ Beans 
are heat-treated to produce minimum hardness of 
60 Rockwell “C” 
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MODERN FIRE PROTECTION TRAINING 


By RICHARD SNEDDON, Pacific Coast Editor 


T ue institution of an effective system of 
fire protection is a continuous process 
that, so far as the petroleum industry is 
concerned, must be constantly adapted 

and amended to sat- 
| EXCLUSIVE | isfy changing condi- 

tions. As the various 
operational processes and devices are 
improved, and new and different hazards 
are introduced, revised fire prevention 
control and extinguishment techniques 
become necessary. This revision, al- 
though important, is more or less inci- 
dental. The basic considerations remain 
the same, and once the worker is fully ac- 
quainted with the mechanics of fire, he 
is in a position to understand much bet- 


ter the logic of protective measures, and 
the modus of their application. It is the 
effort of the petroleum industry, thus, 
to promote among its workers a wide- 
spread knowledge of the fundamentals 
of fire, and the types of fire likely to be 
encountered, and then to organize them 
in an overall protective plan. In this way, 
there is at all times in effect an intel- 
ligent campaign directed toward the 
recognition, and reduction or complete 
elimination, of fire hazards; at the same 
time, there is ready an alert, informed, 
and generally adequate force to control 
or extinguish unavoidable outbreaks. 
Some concept of modern thinking and 
acting on this subject may be derived 





from a study of the comprehensive pro- 
gram that has been adopted, and is now 
being practiced, by Union Oil Company 
of California. This consists of prelimi- 
nary instruction in the elements of fire, 
employing the triangle method in a 
unique way, to demonstrate the essentials 
of ignition and combustion, and to im- 
press the important fact that absence of 
any of the complementary components 
precludes the possibility of fire. The 
secret of total prevention, therefore, is to 
keep the three contributing factors per- 
manently separated. This, of course, is 
not often possible, hence the need to 
develop proficiency in contro] and ex- 
tinguishment methods. 

In the basic course, as presented by 
Union Oil Company, fire facts are 
brought out in a very simple way, and 
yet so colorfully and convincingly that 
they are indelibly impressed. Instruction 
is in the form of a table top demonstra- 
tion that misses none of the pertinent de- 
tails, and at the same time is free from 
extraneous material that might tend to 
diffuse the message and defeat the in- 
tent. It is a clear, well defined presenta- 
tion of pertinent and inescapable facts 
that are fine equipment on which to 
found the later training. Although 
Union’s training experts take no credit 
for originating the substance of this 
demonstration, there is no denying the 
fact that they have arranged the experi- 
ments in the most logical sequence, and 
have changed the staging and manner of 
presentation in a way that places the 
emphases exactly where they belong. The 
course does, therefore, accomplish in a 
pronounced way that which it is intended 
to do. 

The equipment required for the dem- 


‘ onstration is designed to fit neatly into a 


small case, so that it can be carried read- 
ily from place to place, and can be as- 
sembled for action in a few minutes. It 
is interesting, too, that the salient points 
of the demonstration are presented in 
groups of three, which makes them 
easier to grasp and easier to remember. 
Beginning with a three-point definition 
of fire, the lecturer then discusses three 


C. H. Van Marter, Union Oil Com- 
pany, with all essentials of his *“fun- 
damentals of fire’? demonstration. 
Note air-heat-fuel triangle on ihe left. 
When all three items are plugged in 
an electric globe representing fire is 
lighted. When any one of the three is 
removed the light is extinguished. 
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CAMERON 














Jou Wings 


impart greater strength, utility and efficiency 
to any make of Christmas tree 


The use of Cameron Flow-Wings is not limited to Cameron 
Christmas trees. On the contrary, these unitized flow-wings are 
designed for use by anyone in exactly the same manner that 
master or wing valves of a specified make are used in Christ- 
mas trees assembled by Cameron or any other manufacturer. 

As illustrated in the 15,000 Ibs. test pressure unit presented 
herewith, Cameron Flow-Wings combine all accessories re- 
quired to control the well flow: (1) An easy-to-operate valve 
for choke changing as well as an efficient tubing wing valve; 
(2) A quick-change positive choke; (3) A 2-bolt tyne or a flanged 
type union for the flowline connection; (4) A bleeder plug for 
relieving trapped pressure. 

Note that the flow bean is visible—not hidden by cage nipples 
or other enclosures. This permits easy access to the bean when 
it needs replacing and saves time. 

Available threaded for low pressure manifolds or flanged to 
API specifications. for high pressure service ranging up to 15,000 
Ibs. test. Single wing as illustrated or fabricated on a flow-cross 
for double wing trees. 

Complete details will gladly be sent on request, or see your 
Composite Catalog. 


CAMERON IRON WORKS, INC. 


711 MILBY ST., HOUSTON, TEXAS 


Export: 74 Trinity Place, New York, N. Y. California: The Howard Supply Co., 
Los Angeles. Oklahoma: 310 Thompson Bldg., Tulsa. 














SECONDARY FIRE PROTECTION TRAINING UNIT 


A—Simulated Furnace. Corrugated iron over 
scrap framework support. If possible, 
line with scrap fire brick or building 
brick for some protection of walls. 


B—Stack. 





C—Evaporator. 


D—Fractionating Tower. 





E—Side Cut Stripper. 
F—Condenser Box. 











G—Pipe Trench. 








H—Combined Control House and Pump 
House. Contains simulated control panel, 
motor-pump unit and other complica- 
fiéns. 


t—Feed Tank, 











rates of oxidation, three factors causing 
fire, three methods of prevention, three 
methods of extinguishment, three types 
of explosion, three classes of fire, etc. In 
subsequent training courses, primary, 
secondary, and brigade, this sequence of 
three is sustained and helps in a very 
appreciable way to facilitate a ready un- 
derstanding of the principles expounded. 

It is the belief of those in charge of 
this particular program, that whereas 
speeches, discussions, and demonstra- 
tions each have a necessary place in the 
total scheme of education, the develop- 
ment of the fullest understanding and 
competence in fire protection, control, 
and prevention can come only with ac- 
tual experience in fire fighting. Con- 
versely, of course, development of the 
student to that stage at which he can 
initiate and take part in rational action 
under any threatening circumstance is 
dependent on his ability to apply the 
laws, or to reason on the basis of the 
laws, with which he has become con- 
versant. 

i it ig fai PRIMARY TRAINING. Above, using a No. 15 Du Gas unit on a 60-sq. 
wanna spa the be nea ft. pit fire (light diesel fuel). This is the beginning of the attack. 
thing as efficient operation, Union Oil Below, subduing o pit fire with a l-in. fog nounie. 
Company’s fire protection training is an 
integral part of its general craft and op- 
erator training program. It involves the 
training of all workers, and the continu- 
ous education and retraining of men al- 
ready experienced in fire protection tech- 
niques, including workers, supervisors, 
foremen, etc. 

The schedule as set up provides the 
basic training already referred to, and 
then successive advanced courses in 
which field demonstrations are supple- 
mented by actual experience. These be- 
gin (primary training) with instruction 
and practice in the proper selection and 
use of the portable or first-aid type of 











The technique of combining 
engineering science with ac- 
tual field practice has been 
brought to full and complete 
fruition in the new LUFKIN 
PUMPING UNITS. 


New production methods, 





war learned, new steel, new 





fixtures are all employed in 
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extinguishers on various kinds of com- 
paratively small fires. The next step, 
(secondary training) consists of field 
demonstrations and actual individual ap- 
plication of large portable units, water 
fog or spray nozzles, and dry powder 
foam generators, etc., on large fires. The 
most advanced stage, (brigade training) 
involves instruction and practice in the 
use of large scale equipment, and educa- 
tion in the teaming up of considerable 
groups of fire fighters into smooth func- 
tioning units, for the control and extin- 
guishment of major conflagrations. 

In the school, fire protection is defined 
as the combination of three distinct ac- 
tivities: (1) Fire prevention, (2) fire 
control, and (3) fire extinguishment. 
Fire preventive measures can be en- 
gineered into any industrial plant or 
unit, and every theoretical and mechan- 
ical precaution can be observed, yet an 
uninformed employe can destroy all that 
has been set up by one perfectly inno- 
cent gesture. It follows, then, that work- 
er education is a vital necessity in an 
orderly fire prevention system. 

Fire control, strange as it may seem, 
is sometimes preferable to extinguish- 
ment. It may under certain circumstances 


PRIMARY TRAINING. Left, extinguishing a trash fire with portable soda-acid 
unit. Right, a simulated motor fire is smothered with CO, from a hand unit. 


be desirable to permit a fire to burn 
itself out under controlled conditions 
rather than to extinguish it. It is fre- 
quently necessary to control a fire to 
prevent it from spreading to other flam- 
mable commodities, or from endanger- 
ing adjacent facilities. The graduate stu- 
dent obviously should be qualified to de- 
cide such matters, as well as to take the 
actual steps required to bring about the 
desired control. 

Fire extinguishment usually requires 
quick thinking and decisive action. The 
right kind of thinking should certainly 
be easier and faster to a man having pre- 
vious experience. The courses are design- 
ed to provide this experience, to acquaint 
the student with every bit of essential in- 
formation, and to so correlate experi- 
ence and education as to enable him to 
analyze quickly and correctly any fire 
situation that may develop, and to apply 
the proper control or extinguishment 
measures. 

Three general types of fire are rec- 
ognized, as follows: 

Class A. These are fires in ordinary 
combustible materials, where the 
quenching and cooling effects of quanti- 
ties of water are of first importance. On 





these one should use soda-acid extin- 
guishers, water buckets, garden hose, 
etc. Carbon tetrachloride is effective on 
small fires of this class. 

Class B. Includes fires in flammable 
liquids, greases, etc., where blanketing 
or smothering effect is essential. Use 
foam or water fog on large fires. Use 
Du Gas, carbon dioxide, or carbon tetra- 
chloride on small fires. Do not use 
straight streams of water on light oil 
fires. 

Class C. These are fires in electrical 
equipment, where the use of a non-con- 
ducting extinguishing is recommended. 
Use Du Gas, carbon dioxide, or carbon 
tetrachloride. Water fog may be used in 
some cases. Soda-acid, foam or straight 
streams of water should not be used. 

@ Primary fire training. The course 
opens with a review of the basic train- 
ing, and then launches into a study of 
extinguishers, expounding the answers 
to the three questions: (1) How is the 
extinguisher constructed, and how does 
it function? (2) What are the uses and 
limitations of the extinguisher? (3) 
How is the extinguisher used on the 
types of fire for which it is recom- 
mended? The exposition is very exten- 


SODA AND ACID aang wary sma Action is quenching and cooling. Fine for “A” 


fires only. Invert before using. Mixture of chemical. 


s produces water pressure, but no 


chemical reaction to assist fire fighting. Stream from unit is merely carbonate water. 















i CARRY TO FIRE IN 
LIFT OFF WALL HOOK UPRIGHT POSITION 


INVERT AT SCENE 
OF FIRE 
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STREAM AT BASE OF WOOD FIRE; 
FLOAT FOAM ON FLAMMABLE LIQUID FIRE 
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Rated from 5 to 10 H. P. at Speeds 
from 450 to 900 R. P. M. 


%& Smooth-Running 
% Attention-Free 
% All-Weather 


% Continuous -Service 


CRANKSHAFT — Counterbalanced 
drop-forged crankshaft of heat- 
treated stsel tapered for flywheel, 
thus eliminating split hubs. 





PRECISION GROUND PISTONS are 
fitted with four compression rings 
and two oil rings. Hollow, full-float- 
ing piston pin. 





REMOVABLE CYLINDER LINER of the 
wet type is made of chrome nickel 
iron and accurately honed to a mir- 
ror-like finish. 


CONDENSER COOLING in a closed 
system maintains uniform operating 
temperatures at the boiling point. 

















HE torque and horsepower curves 

give you a quick picture of the 
wide performance range available with 
this heavy-duty, single-cylinder, four- 
cycle power unit. 

Easy starting is assured by free-run- 
ning roller bearings, convenient com- 
pression release, good choke valve and 
hot spark at hand-crank speed. 


Lugging Power is provided at all 
horsepower ratings and speeds from 450 
to 900 R.P.M. 

Other Features include (a) sensitive, 
easy-to-regulate governor which gives 
instant speed control, (b) lubricating 
oil pump and filter, (c) mechanically 
operated valves and (d) all working 
parts in weatherproof enclosures. 





These are the things which make the new smooth-running, attention-free, all- 
weather Witte Horizontal Engine the kind of power unit you have always 
wanted. SEE it and ask for complete information at your nearest “Oilwell” store. 


OIL WELL SUPPLY COMPANY 


Branches Serving All Oil Fields 


Executive Offices—Dallas, Texas 
Export Division Ofice— 

30 Rockefeller Plaza 
New York 20, N. Y. 





Division Offices—Columbus, Ohio 
Dallas, Texas... Denver. Colorado 
Houston, Texas... Tulsa, Oklahoma 
Los Angeles, Cal:fornia 


UNITED STATES STEEL 


































| CARRY TO FIRE 
AND SET ON GROUND 

















4 TURN VALVE... 
DIRECT GAS AT BASE OF FIRE 





CARBON DIOXIDE EXTINGUISHERS. Useful for “B” fires, excellent for “C” but 
controls only small “‘A” fires. Carry extinguisher to fire and aim horn. Aim at base of 
fire. Gas stream is readily deflected in strong winds but is especially good indoors. 





LIFT OFF 
WALL HOOK 








9 ON WAY TO FIRE UNLOCK 
BY TURNING HANDLE 

















DISCHARGE AT BLAZE OR 
“BANK OFF” SIDE WALLS 








VAPORIZING LIQUID EXTINGUISHERS. Useful on all fires but has several faults. 
Carry to fire, turn handle to release catch and pump, directing stream at base of fire 
or on side wall of container. Fluid evaporates, forming a heavy, non-combustion gas. 

















FLOAT FOAM ON F 
FIRE BY BANKING OF S 


9 CARRY TO FIRE IN % INVERT AT SCENE 
OR BY SPRAYING: 


4 LIFT OFF WALL HOOK UPRIGHT POSITION OF FIRE 

















FOAM EXTINGUISHERS. Useful for “B” fires only. Invert to use directing 
stream at base of fire, against inside wall of container, or form a spray by holding 
finger loosely against nozzle. The foam blanket cuts off air and smothers fire. 


sive, covering the known variety of per- 
tinent hand type, or so-called “first-aid” 
units. 

When the student has become thor- 
oughly familiar through observation and 
contact with all the intimate details of 
construction, operation, and application 
of the various units, he is then given 
first-hand experience in their use. He is 


shown how to manipulate the device in 
each case to the best advantage, and 
actually controls or extinguishes fires of 


such character and dimension as can 
be taken care of properly by the small 
units, such as, the 2%4-gal. soda-acid, 
2%-gal. foam, 1-quart tetrachloride unit, 
the small carbon dioxide unit, and the 
No. 15 or 30 Du Gas. 


In the primary training, the impor- 


o 


tance of speed, coupled with good sense, 
is emphasized, because it is conceded 
that the early stages of any fire are the 
critical time, and that fires discovered 
and attacked in the first five minutes of 
their existence can, in many instances, 
be subdued with the small, first-aid fire 
equipment. On the other hand, fires that 
are not discovered within this critical 
space are likely to be more or less dis- 
astrous, depending on circumstances and 
surroundings. The course is designed, 
therefore, to so educate the student that 
he is capable of making the right de- 
cision and taking the proper action with 
the minimum of delay. 

Each topic in the curriculum is studied 
in great detail. The objective of the 
training is to provide the operator with 


the necessary knowledge and skills to 
enable him to make most effective use 
of the several types of extinguishers. 
The method employed is to break down 
the mechanical units into their constit- 
uent parts, determine the purpose of 
each, learn exactly what the extinguish- 
ment media are, how they function, and, 
finally, how and where to use the re- 
assembled device to the best advantage. 
@ Secondary training. Secondary 
training develops a corresponding famil- 
iarity with and understanding of the 
wheeled units, and other equipment de- 
signed to cope with larger fires. Included 
in the course are studies of the soda- 
acid and CO, wheeled units, fogm—40- 
gal. wheeled and 120-gal. tumble bug, 
Du Gas No. 150 and 350, 1-in. fixed fog 
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nozzle, 114-in. handlines and foam gen- 
erator carts. These are virtually dis- 
sected, examined, and reassembled by 
the students themselves, after which 
sufficient time is spent in actual prac- 
tice under conditions very closely simu- 
lating reality to develop expertness, or 
at least facility, in their use. It is per- 
haps not quite correct to speak of simu- 
lated reality in this connection, for 
there is no disputing the reality of the 
fires. The only difference between them 
and the usual type is that they are pur- 
posely started. 

As this particular part of the train- 
ing incorporates education in the na- 
ture and handling of the devices most 
commonly required in oil plants, the 
course is considered especially impor- 
tant. It involves the use of fog equip- 
ment, which in recent years has been 
recognized as an invaluable aid in re- 
finery protection and other equally im- 
portant aspects of fire control and ex- 
tinguishment. The fine dispersion of 
water created by the fog nozzle has 
given the industry one of its most effec- 
tive fire control media. The spray has 
a three-point action, as follows: (1) It 
reduces the oxygen content of the air- 
vapor mixture, thus partly smothering 
the fire; (2) in the case of heavy oils 
it tends to reduce vapor concentration 
of the air-vapor mixture below the 
flammable limit, and (3) it is an ex- 
cellent coolant. The heat required for 
vaporization of the fine droplets com- 
prising the fog is literally stolen from 
the fire, and even in those cases where 
it is incapable of extinguishing the fire, 
it is effective for holding it in check. 

Fog, indeed, is practically limitless 
in its applications in the fire fighting 
field. It can perform many useful func- 
tions not possible with any other 





Pure heptane available 

Frank Phillips, chairman, and 
K. S. Adams, president, of Phil- 
lips Petroleum Company, have 
announced that normal heptane 
of more than 99 per cent purity 
is now available in tank car or 
drum quantities. This extremely 
high purity normal heptane has 
been separated by the Phillips 
superfractionation process from 
the 16 naphthenes, iso-heptanes, 
and other compounds boiling in 
the narrow range that occurs in 
petroleum and natural gasoline. 











known agent. For example, when hot 
vapors are escaping from a line, they 
may be cooled not only below the igni- 
tion point with fog, but even below 
the flash point. If already ignited, the 
fire can usually be extinguished with 
fog. Fog nozzles are also used with suc- 
cess when light vapors are escaping 
from a line, and before they have 
ignited. The technique here is tricky, 
and should be directed by some one 
informed and responsible. This is one 
of the most dangerous situations that 
can develop on an oil property. The 
process requires the dual operation of 
ignition and quenching and conditions 
must be right before it can be at- 
tempted. An escaping light vapor that 
has already ignited can be extinguished 
with fog almost as in the case of a heavy 
vapor leak. 

Among the valuable uses of fog are 
driving back fire for the protection of 
persons who must work in the fire area, 
and similarly for the protection of equip- 
ment. When a shut-off valve is enveloped 


in flames, or entry to a building is barred 
for the same reason, fog is usually ca- 
pable of pushing the fire back and 
enabling the fighters to carry out their 
maneuvers. It is also used successfully 
in combination with foam, where a 
larger volume is required and the small- 
er nozzles are inadequate. In the second- 
ary training, the manipulation of these 
fog nozzles and fog-foam cabinets is an 
important part of the instruction. The 
course involves every conceivable type 
of large petroleum fire, and practice in 
the methods by which they are con- 
trolled or subdued. 

In order as nearly as possible to dupli- 
cate actual fire conditions, Union Oil 
Company has constructed a secondary 
fire protection training station from junk 
equipment, which is equipped to pro- 


-vide all the essentials for a wide variety 


of petroleum fires. This unit has a frac- 
tionating tower with vapor lines, a simu- 
lated condenser box, control and pump 
house complete with pumps, a pipe 
trench, and several other pieces of full- 
scale equipment. This arrangement pro- 
vides an opportunity not only for the 
practical training of workers under con- 
ditions that very closely approach the 
real thing—a sizeable fire of each known 
type, in actual equipment—but also for 
the carrying on of fire protection re- 
search and investigation. It will be used, 
too, as a proving ground for new fire 
control devices and extinguishment 
agents, and should contribute much to 
the effectiveness of training and the im- 
provement of protection techniques. 

@ Brigade training. This is largely a 
course in the business of organization 
and cooperative planning. It teaches the 
qualified operators how to team together 
under competent leadership to strategi- 
cally locate, economically maintain, and 


SECONDARY FIRE TRAINING. Left, burning gasoline cascading through 10-ft. by 12-ft. by 
15-ft. pipe rack to resemble complicated manifold fire. Attack is made with two No. 30 Du Gas 
units. Right, house fire attacked with No. 22 fog nozzle. Bottom fire has been extinguished. 
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HESE SHAFFER RAMS CLOS 


See how Shaffer's “Floatin g” Ram 1s engineered 
for friction-free closing and tighter pack-off / 








Gates give : 

such effective pack : 
: -off in ‘ 
two important advantages . -- any emergency. It insures 









OF THE MANY advanced features 
_" —— into Shaffer Gates is the 
a ws — me ram that utilizes rubber 
Se p _ complete and unusually K That there is no pack 
aon . pe a nd ve mare -eockoge pac -off—therefore no friction or wear— 
gainst even the highest well pressures A li r completely closes oe th, Sled aun se er as 10 
. As outlined having this exclusive ee — he noes > 
iction of the pack- 


in the accompan tow S A 
ying illustrations H 
-» the Shaffer Gate th , you will note that ing when openi ; 
er opening a d PETE 
ams seal off aroun the rams from fally cosine the 0 a ag 0 could prevent 
: ting leakage around the 


first. Then—and d the pipe 
only then—is th : P 

ber squeezed back e one-piece ram rub- pipe and jeopardizing the saf 
ward and j elimi : g the ety of the well. B : 
seal between ho eee a el — a tight iminated with the friction-free action of Shaffer Nowy te 
the gate body. P wns e face of 24 By utilizing “squeeze” against the one i : 
. oie i to seal off against the inside face of P caplg oe gee 
y is a more complete anid positive closing . ay, = 


This unique Shaffer feature— 
quicker and easier opening of the gate when the emergency is 


that . closing off around the 
pipe first an ee online off over. As mechanical force against the rams is released 
bber to contract to its original shape. 


or, the ram and the inside — that occurs is for the ru 
. us it : 
ace of the gate—is one of the zuromatically pulls away from the pate body to eliminate 
re opened This mean 
, s smooth 


important reasons why Shaffer any friction or drag as the rams a 





















and easy opening! 


hat make Shafter Cellar 
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an install on your wells! 
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MAXIMUM COMP CTNESS The Shaffer Dov- them on the lan 
y compact that the driving means and the job’s done- No com- 
sng to figure out, no time-wasting 
ce waste 


plicated piping 
i ° install, no spa 
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ble Control Gate 's 
it combines two control gates - -- the upper tor 
closing around the drill pipe—the lower for pressure mani 
closing © open hole... little vertical with multiple valve and pipe conne 
space oS 23 inches! 
EASY CHANGES Shaffer Rams are un NON-CREEPING RAMS Only one quick opero 
ysually easy to change because YOU can quickly tion is required to both close the Shaffer Gate 
reach the whole ram assembly by simply re- —aond keep it closed. No auxiliary locking |e- 
Reduces labor an vices OF extra operations are necessary because 
Shaffer Rams automatically stay in the position 





they ore set. 





* moving one 
simplifies ° 
positive MECHANICAL DRIVE Uncertainties 
t in Shaffer Gates 
POWER OPERATION in Shaffer Gates you 
m, electric oF even hy- 


ore reduced 1° a minimum | 
d and closed by A 
have @ choice of steam, 
in addition to manuo 





m changeovers! 












































becouse the rams are ne 
positive direct mechanical drive that is quick, : : 
simple and foolproof! dravlic power drives ( t 
operation) for closing and opening gates. 
Control Gates There’s a type of drive to meet every well 
all requirement! 





SIMPLE INSTALLATION Shoffer 
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These and other Shaffer-engine 
efficient for modern well control © 
Control Equipment y contacting you 
direct for complete details! 

































The Shoffer Double Gate in combina- 
ith the Shoffer Combination 
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Rotating Blow-Ovt Preventer an 
Stripper (top) ond Shaffer Base. 
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ram block and 


on both 


around the pipe. 


Gi is important to note that 


the rubber completely seals 
off around the circumference 
of the pipe and against the 
Opposite ram faces ( C) be. 
fore any Sealing action has 
taken place against the inside 
face of the gate body (D). 


ve 

Frhis is the Shaffer Ram 
Rubber. Note that it is one 
continuous piece of rubber 
that completely encircles the 
is fastened to 
the ram block with Screws 
(A). Construction is Similar 
types for closing off 
open hole and for closing off 


THIS IS HOW THE SHAFFER 


@This is the Shaffer Ram 

ubber assembled on the 
Ram Block and in the Ram 
Holder. Note how the 
face of the rubber is in posi- 
tion to seal against the pipe, 
while the rubber “floats” with 
the Ram Block in the Ram 
er and is permit- 
rotary movement 
Positive alignment 
ng faces for a 


Block 


Block Hold 
ted a slight 
to allow 
of the abutti 
Perfect seal. 


6Now as the rams close 
tighter the rubber begins to 
“flow” back around the Ram 
Blocks and squeezes up be- 
tween Block and Holder to 
completely seal off against 
the inside face of 


body (D). 


the gate 


“flow” assists in seali 
to utilize well pressur 
the upper inside face 
Thus, with the ram 
sealed against the cir- 
cumference of the Pipe 
the well Pressure is free 
to flow up behind and 
below the rams, closing 
them even tighter as 
well pressures increase. 
This is another of Shaf- 
fer’s many Unique en- 
gineered advantages! 





Send for your copy of the 
Shaffer catalog! 


See the Shaffer section 


complete 


—pages 


2687 to 2730~in your Composite Catalog! 
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3 Now watch this Shaffer 
Ram as it closes. Note that 
the inside of the gate (B) is 
recessed so that, in the open 
Position, no portion of the 
ram rubber contacts it. This 


insures €asy, 
closing ar all times. 


7 With the rams now com- 
pletely closed, the Pipe is 
Sealed off at (C) and the 
Opening between the rams 
and gate body is sealed off at 
(D), thus completely clos- 


ing the well against pressure 
leakage! 


friction-free 








“FLOATING” RAM WORKS 


4 As the rams continue their 
Closing action the ram 
rubbers contact the circum- 
ference of the Pipe first, 
Squeezing tighter and tighter 
against this surface as closing 


Pressure is applied to the 
rams. 














































3 When the emergency is 
Over and the gate is Opened, 
the ram rubbers automatically 
contract away from the gate 
body, thus eliminating drag 
and friction as the gate is 
opened. Operation is Positive 
and friction-free. 


e AN ADDITIONAL SHAFFER FEATURE! 


ng action of the Shaffer Gate 
ng the gate, but the Shaffer Ga 
e to assist the sealing action. 
of the gate only, leaving th 


engineered so that the rubber 
te has always been engineered 
Note that the rams seal off against 
e lower side (E) Open to the well. 
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SECONDARY FIRE TRAINING. Liquefied petroleum gas fire: Above, left, the problem is to subdue the flames suffi- 
ciently or push them back so that fighters can reach control valve. Right, operators are just ready to reach for the valve 
after covering flames with fog nozzles. Below, left, trench fire, 30 ft. by 5 ft., attacked with one N-22 fog nozzle. Trench 
is filled with pipe. Diesel and gasoline are fuel. Right, a scene taken soon after the one just above, the fire fighters 
are knocking down the liquefied petroleum gas jet fire with fog nozzle to enable fighters to get to shut-off valve. 


efficiently use all types of fire protection 
units, in the types of fires for which they 
are recommended. Its purpose is to ex- 
tend application of the principles and 
functions with which the advanced stu- 
dent has already become familiar, so 
that a cooperative or brigade plan can 
be implemented for the overall protec- 
tion of large vulnerable areas and prop- 
ertie 

The students are taught when, where 
and how to marshal their respective fa- 
cilities under all predictable emer- 
gencies, and how to work effectively to- 
gether in the event of a major outbreak. 
This is the last stage in fire protection. 
It is designed to meet those situations in 
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OTRAS TR? aa 


which every person and every facility is 
required either to go into action, or to 
stand in readiness. It actually teaches 
the advanced student how to dispose his 
forces and equipment to do the best co- 
operative job of fire fighting, with any 
type of fire, of any size, and under any 
set of conditions. 

The entire training program from 
basic to brigade is tremendously worth- 
while. It embraces all phases of fire con- 
trol and extinguishment, and is as com- 
plete and comprehensive as it could well 
be. It appears to be premised on the 
belief that two of the most important 
essentials in the building of:an adequate 
fire fighting force are understanding and 





practice. Understanding of the funda- 
mentals of fire is assured by the simplic- 
ity of the presentation. Understanding 
of the functions of equipment and agents 
is derived by actual study and observa- 
tion. Familiarity in the use of the va- 
rious units is turned to eventual! confi- 
dence with continued experience under 
widely varied conditions. 

The value of such training is inesti- 
mable! It dispels fear of fire and de- 
velops that sense of mastery that is nec- 
essary to clear, fast thinking and the 
institution of logical preventive and con- 
trol measures. It saves the petroleum 
industry incalculable loss to one of its 
most dangerous enemies—fire. % %& & 
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Starting 15 years ago with the Syfo Inclinometer 
and the Surwel Gyroscopic Clinograph, the 
Sperry-Sun Well Surveying Company has 
steadily devised new instruments and services 
to aid the oil operator in the economical quest 
for oil. The majority of these developments are 
the result of Sperry-Sun’'s practical experience 
and knowledge of the problems confronting 
drillers. Such services as the M-M-O Bottom 
Hole Orientation and the K-K Whipstock and 
Retrieving Sub have won the praise and grati- 
tude of oil men everywhere. 


Now, following the development of our so popu- 
lar E-C Inclinometer, comes this newest product. 


THE S-S NON-MAGNETIC 
DRILL COLLAR 


A great saving of rig time, more accurate records 
and less hazardous operation are effected by 
employing the S-S Drill Collar. It is inserted im- 
mediately above the drill bit, and is made with 
proper seating arrangement to center the direc- 


tional single shot surveying instrument. 


Any operator will recognize its particular ad- 
vantages when used in directional controlled 
drilling. The statement that it is made of "K" 
Monel metal is sufficient evidence of its strength 
and resistance to wear. Made in standard sizes. 


Available on a rental or outright sales basis. 
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SPERRY-SUN WELL SURVEYING CO. 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, Mar- 
shall, Odessa, Texas; Lafayette, La.; Long Beach, Bakers- 
field, Calif.; Oklahoma City, Oklahoma; Casper Wyoming. 
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INDEPENDENT TURBO-ELECTRIC 
ROTARY DRIVE FOR STEAM RIG 


CARL H. ECKEL, Electrical Engineer, Humble Oil and Refining Company 
and K. MARSHALL FAGIN, Field Editor 


Iv the endless effort to design rotary 
drilling rigs that can sink oil wells faster, 
straighter, easier, and with lower mainte- 
nance costs per foot, the Humble Oil and 
Refining Company 
| EXCLUSIVE | has been experi- 
menting for several 
years with independent turbo-electric 
rotary drives using direct current on 
two or three of their steam drilling rigs. 
The first installation of this kind on a 
Humble steam rig was made in 1944 on 
rig 188 at Halls Bayou in Brazoria 
County, Texas, where the company’s 
Houston Farms Development Company 
well No. B-3 was drilled from 6,619 to 
12,587 ft. The second well drilled with 
this first turbo-electric rotary drive was 
the Houston Farms Development Com- 
pany well No. 4 at Rattlesnake Mound to 
a depth of 11,502 ft. 
lhe first installation consisted of two 
assemblies, a skid-mounted turbogener- 


ator unit and a skid-mounted electric 
motor-driven rotary table. These units 
were assembled from warehouse stock 


with an estimated book value of $18,000. 
The turbogenerator unit consisted of 
a 250-hp. turbine driving a 150-hp. elec- 
tric motor through a reduction gear. A 
20-hp. motor served as a constant volt- 
age generator supplying power for ex- 
citation of the rotary motor and the pi- 
lot exciter and for operating the blower 
motor. A double Ward-Leonard control 
system was used with a small rheostat, 
and a 5-kw. rig lighting turbogenerator 
set acted as a pilot exciter. The assem- 
bly was mounted on a 10-in. skid, 18-ft. 
long, and 34%4-ft. wide, was about 7-ft. 
high, and weighed about 22,000 lb. 

The rotary drive assembly consisted 
of a 27%-in., 3.58 to 1 ratio, oil-bath ro- 
tary mounted on a 10-in. skid. with a 
150-hp. driving motor. The skid was 
19-ft. long and 4-ft. wide, but later its 
length was reduced to prevent interfer- 
ence with the coring unit. The complete 
assembly weighed about 22,000 Ib. 

The speed of the rotary table was con- 
trolled by the driller turning the rheo- 
stat, which was connected to the usual 
steam throttle valve rod. The only oper- 
ating difficulty resulting from the design 
of the rheostat was the continued rota- 
tion of the rotary table when the rod was 
in the stop position. This was the result 
of residual] magnetism in the generator. 
A touch-sight stop position was installed 
in the rheostat and a contact made that 
nullified the effect of residual magnetism 
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Application of steam 
turbine electric power 
to the rotary table 
permits the drilling 
engines to shutdown. 











by operating a magnetic contactor in the 
main circuit. 

A larger independent turbo-electric 
rotary drive was installed on riz No. 173, 
which is shown in the accompanying il- 
lustrations as it was being used to drill 


a 7500-ft. Edwards lime well in the ~ 


Imogene field of Atascosa County, Texas. 

The turbogenerator unit consists of a 
450-hp. turbine driving a 250-kw. 395-v. 
generator through a reduction gear. A 
15-kw. 125-v. constant voltage generator 
and a 3-kw. 125-v. exciter are driven by 
V-belts and mounted above the main 
generator. 

The turbine is a single-stage mechan- 
ical drive designed to operate on 300 to 
350 lb. saturated steam and develop 450 
hp. at 5000 r.p.m. with 3 to 5-lb. back 
pressure. The turbine is direct-connected 
by a flexible coupling to the 5000/900- 


r.p.m. single reduction gear. The gear 
is equipped with an oil pump and water- 
cooled heat exchanger for cooling the 
oil that is used to lubricate the turbine 
bearings, gear bearings, and gears. 

The main generator is direct-con- 
nected to the reduction gear by a flexible 
coupling. It supplies power for the elec- 
tric motor that drives the rotary table, 
and is controlled by the driller through 
a rheostat in series with the pilot exciter 
field, so the output can be varied to 
change the speed and torque of the mo- 
tor. It has ball bearings and two separate 
fields, one for self excitation and one 
115-v. separately excited field. 

The 15-kw. top-mounted constant volt- 
age generator is designed to operate at 
1750 r.p.m. It supplies power to the 
blower motor, the rotary drilling motor 
field, and the control circuit. It is direct- 
connected by a flexible coupling to the 
3-kw. exciter for the main generator 
field. This exciter has a separately ex- 
cited field that is connected in series with 
the contro] rheostat and a series field 
that is fed by the line current from the 
main generator. 

The rotary drilling motor is a mill 
type motor that can be operated with an 
output of 330 hp. It is rated at 250 hp. at 
750 r.p.m. with 395 v. It has a separately 
excited field and the voltage is directly 


Air for cooling the electric rotary motor is obtained through the sheet metal 
intake pipe by a blower motor mounted in the engine house substructure. 
Electricity is transmitted from the turbo-electric generator to the motor by 
insulated cables that are laid in the board trough to the right of the walkway. 
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CORE LABORATORIES, 


the short life of 





Smith No. 8 was cored in sand from 8000 to 8020 
feet. The sand had an oil odor and on the strength 
of the show in the cores, pipe was set and the well 


completed. 


The well was produced for a short time and the oil 
rate dropped to 10 barrels per day... not enough 


to be economically produced. 





Later Core Laboratories, Inc. made an analysis of 
the cores from Smith No. 8 and found that the 


permeability #of the sand was low. 


Had Core Lab been on Smith No. 8 to give a derrick 
floor analysis as cores were taken, the low 
productivity of the well would have been indicated 


BEFORE pipe was set. 


“Permeability is a physical characteristic of a formation, the measurement of which is an index to the 


rate of flow of oil or gas through the formation. 
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over the famous Ashley Planes 


AMERICAN EXCELLAY PREFORMED TIGER BRAND Wire Rope 
sets records for top performance over 100 year period 


ILKES-BARRE in the heart of the 

Anthracite field is three miles 
from Ashley, Pa., where the Ashley 
Planes are located. From Ashley to 
the mountain top it is 1,000 feet up. 
The grade of the famous Ashley 
Planes is such that a locomotive can- 
not negotiate it economically. The 
alternate route around the mountain 
is 12.41 winding miles of heavy grade 
over which a locomotive can haul a 
small tonnage train at slow speed. 
With brilliant foresight the engineers 
who planned the Ashley Planes 100 
years ago, chose to do it the hard 
way. They proposed to haul freight 
cars up Solomon’s Gap, on three in- 
clined planes—by wire rope. 

As revolutionary as this project 
must have been in 1843, the remark- 
able fact is that repeated tests prove 
it to be more economical than the 
longer route, even today. Under 
twenty-four hour operation, hauling 
an average of one million tons of coal, 
oil and mixed freight per month—this 
cable-hauled railroad equipped with 
about 100 tons of wire rope reduces 
transportation costs very materially. 

Best visualized by the profile re- 
produced at left, the Ashley Planes, 
now operated by the Central Rail- 
road of New Jersey, consist of three 
inclines of 5.7%, 14.65%, and 9.28% 
grade respectively. The total rise is 
1,035.9 ft. up which 35 to 45 cars are 
hauled hourly at from 12 to 30 mph. 

Each plane is a self-contained 
unit. It consists of a double track 
(with a truck pit at the foot of 
each track), and is equipped with 


AMERICAN STEEL 


Cleveland, Chicago and New York 
COLUMBIA STEEL COMPANY 
San Francisco 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 


AMERICAN 
TIGER BRAND 
WIRE ROPE 


its own hauling cable and two cable 
trucks or “barneys”. A power house 
with hoisting engine at the head of 
each plane furnishes the motive 
power. 

The hauling cable (2%” diameter 
on the top and bottom planes, 2%” 
diameter on the middle plane with 
the heaviest grade) passes from one 
barney up the plane over supporting 
pulleys, then around 24-ft. diam- 
eter twin traction drums, then out 
through the bottom of the power 
house and back to the barney on the 
parallel track. 

Close check is kept on the life of 
these hauling cables, and is measured 
in terms of tonnage hauled. We be- 
lieve it significant that during the 
years when the planes were under 
full wartime capacity operation, and 
the equipment was being worked to 
the limit, American Ticer Branp 
Excellay Preformed Wire Rope ran 
up the highest tonnage performance 
ever recorded! 19,804,642 tons on the 
No. 2 plane; and 27,972,495 tons on 
the No. 3 plane. 

Ticer Branp Excellay Preformed 
Wire Rope installed on the No. 3 
plane in November 1943 has to date 
hauled 27,972,495 tons and is still in 
excellent condition. The performance 
of these ropes continues to break 
previous records. 

These figures — substantially bet- 
ter than the former best with other 
wire rope used—speak for themselves 
as proof of the superior stamina, 
greater ruggedness and better service 
TiGeR Branp delivers, wherever used. 


& WIRE COMPANY 
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proportional to the r.p.m. and the 
amount of current is directly propor- 
tional to the torque. Thus, a voltmeter 
can be calibrated to indicate directly the 
r.p.m. of the rotary table, and an 
ammeter can be calibrated to indicate 
directly the torque applied to the drill 
pipe by the rotary table. Instruments 
calibrated in this manner are shown in a 
sheet metal case below the weight indi- 
cator in one of the accompanying illus- 
trations. 

The rotary drilling motor is directly- 
connected to the rotary table by a spe- 
cial flexible coupling that contains 6 rub- 
ber balls 314-in. in diameter. A regular 
rotary sprocket has been attached to the 
rotary table side of the coupling, and the 
motor may be quickly disconnected from 
the table by removing a cover plate and 
taking out the rubber balls. Then the ro- 
tary can be driven by a chain from the 
drawworks in the conventional manner 
in case something should happen to the 
turbo-electric system while a well is be- 
ing drilled. 

A 5-hp. 1750-r.p.m. motor is direct- 
connected to a fully-housed rotary fan 
type of blower that supplies air to cool 
the rotary drilling motor. These are 
mounted permanently in the engine 
house substructure. The air for cooling 
the motor is obtained through a sheet 
metal duct that extends about half way 
to the boilers. This reduces the possibil- 
ity of an explosive atmosphere being ig- 
nited by electric sparks in the rotary 
motor. 

Inability to stop the rotary motor com- 
pletely with the control in the off position 
due to generator residual magnetism was 
overcome by the installation of a revers- 
ing switch. Then, as soon as the control 
was moved from the off position, the 
main generator field would become con- 
nected to the 3-kw. exciter, and, when 
the control was moved back to the off 
position, this switch would disconnect 
the 3-kw. exciter and would immediately 
connect a voltage from the main line of 
the generator in a reverse direction. This 
would immediately reduce the field of 
the generator to zero, and would leave 


Top: Air to cool the electric rotary 
motor is supplied by a rotary fan 
type blower driven by a 5-hp. 1750- 
r.p.m. motor mounted in the engine 
house substructure. A small amount 
of air from the blower is by-passed 
through the blower motor for cool- 
ing purposes. 


Center: The speed and torque ap- 
plied to the rotary table is indicated 
directly by the hands of the two in- 
struments contained in the sheet 
metal box below the drilling weight 
indicator in plain view of the driller. 


Bottom: The rotary table is direct- 
connected to the rotary motor, which 
is protected by a heavy sheet metal 
cover. The regular rotary chain 
guard is ready for use in case the 
chain drive from the drawworks is 
needed. The change can be made 
quickly by disconnecting coupling. 
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WITH ALL THESE ADVANTAGES 





Yes, Larkin Tubing Heads truly are the BEST BUY in the 
low-priced head field. And for that reason, more and 
more operators are turning daily to Larkin Tubing Heads 
for safety and economy from completion to depletion. Its 
valuable combination of features can be found in no other 
tubing head in the same price field. Your supply store 
has them. Ask about Larkin Tubing Heads! 


LARKIN PACKER CO., INC. 
ST. LOUIS, MO. 


WAREHOUSES: Houston, Corpus Christi, Odessa, 
Shreveport, Tulsa, Great Bend, Wichita Falls 
ROCKY MOUNTAIN: E. C. Dilgarde Company 
WEST COAST REPRESENTATION: Howard Supply Co., Los Angeles, 
EXPORT: 19 Rector Street, New York City 














Top: The mill type rotary motor can 
be operated with an output of 330 
hp., although it is rated at 250 hp. at 
750 r.p.m. with 395-v. 


Center: The steam turbine, reduction 
gear, main and auxiliary generators, 
and switch boxes are unitized on a 
single set of heavy skids situated near 
the boilers along walk from the rig. 


Bottom: The turbine bearings, re- 
duction gear bearings, and gears, are 
lubricated by oil that is circulated 
through a water-cooled heat ex- 
changer. The electric generator unit 
is covered temporarily by a tarpaulin 
that can be thrown over the angle- 
iron framework built on the skids. 


no voltage for building up a field in the 
opposite direction. 

The blower motor does not have con- 
ventional motor starting equipment, but 
is connected directly on the 125-v. field 
circuit to the rotary motor. A disconnect 
switch, however, is in the line with the 
blower motor. This insures having the 
blower in operation whenever the field 
current is on the motor. 

Advantages of the application of 
turbo-electric rotary drives to steam rigs 
are as follows: 

1. Maintenance costs are less, be- 
cause the drilling engines and draw- 
works are shutdown except when hoist- 
ing. 

2. An average rotating speed of 150 
to 200 r.p.m. can be maintained without 
difficulty. 

3. Much noise and vibration is elim- 
inated from the derrick floor. 

4. The smooth transmission of power 
to the drill stem tends to reduce wear in 
the rotary table, kelly, and drill pipe. 

5. Control of the drilling operation 
is facilitated, because the driller can tell 
how fast the pipe is rotating and how 
much torque is being applied. 

6. Recording instruments may be at- 
tached to the motor that will keep a rec- 
ord of the rate and torque of rotation. 

7. A small amount of steam is saved 
due to the efficiency of the turbine. 

8. Inasmuch as the drawworks are 
not being used for driving the rotary, an 
automatic feed control may be installed. 

Disadvantages of the application of 
turbo-electric drives to steam rigs are as 
follows: 

1. Additional equipment to pur- 
chase, to move, and to maintain. 

2. The equipment cannot be gener- 
ally repaired by regular drilling crews. 

3. Crowded condition of the ramp 
side of the rig floor when the coring unit 
is in place. 

4. Additional rigging-up time. 

Although some of the advantages and 
disadvantages listed are of minor signifi- 
cance, the important points must be con- 
sidered carefully by anyone who plans to 
add an independent turbo-electric rotary 
drive to a steam rig. The experiments 
conducted by the Humble Oil and Re- 
fining Company on this new develop- 
ment points to improved steam rig 
drilling technique. no 
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OIL IN THE MIDDLE EAST 


By ERNESTINE ADAMS, Associate Editor 


Tue mystic lands of the Middle East 
have inevitably become the scene for a 
gigantic struggle for economic power. 
What may be the richest petroleum re- 

serve in the world 
| EXCLUSIVE | lies in the land of 

Arabian Nights, 
once the center of an ancient civilization. 
Aladdin and Ali Baba stood on treasure 
greater than any gold and gems they 
sought. 

All three great world powers believe 
the rich oil deposits of the Middie East 
are vital to their economic progress. 
Great Britain and the United States hold 
the largest share of oil rights granted by 
Middle East governments. Russia had 
none until her recent reported agreement 
with Iran. 

The entrance of Russia in Near and 
Middle East oil affairs was her logical 
first move to protect her rich Baku oil 
area by wider land margins, at the same 
time acquiring accessibility to vast petro- 
leum stores. It could easily be that her 
production of oil has dropped sharply 
and stampeded the leaders responsible 
for economic affairs into sudden meas- 
ures to obtain the needed resources. 

Russia does not stand well in the 
world oil situation at the present time 
although she began development of her 
reserves about 1861, soon after the dis- 
covery of the Drake well that launched 
the United States industry. In the early 
part of the twentieth century Russia 
was the largest oil-producing country in 
the world with the United States second. 
Today the Soviet has the smallest pro- 
duction of the three great powers. In 
world petroleum reserves already devel- 
oped and therefore available, the United 
States nationals own an estimated 55 per 
cent; Britain, 25 per cent, and Russia, 
10 per cent. 

In March, at the time when Red troops 
failed to evacuate Iran according to 
treaty, the Soviet newspaper Izvestia car- 
ried an article by Nikolai Baibokov. oil 
commissar, which asserted that the U. S. 





Russia needs more 
production and took 
the hard way to get 
her cut in reserves 
of oil-rich neighbors. 











S. R. reserves were the world’s largest. 
Many geologists agree that Russia has 
the largest potential oil resources and 
may ultimately recover two to three 
times as much petroleum as the United 
States. Regardless of potentialities, pres- 
ent available reserves in the Middle East 
are three to four times those available in 
Russia. 

The last published figure for oil pro- 
duction for Russia was 222 million bar- 
rels in 1940 and the general impression 
is that no increase of any importance 
was made during the war or since. The 
Soviet has been secretive about her 
petroleum, but it is no secret that she 
had to be supplied from outside in order 
to pursue the war. 

In 1940 some 72 per cent of her total 
production—161 million barrels—came 
from the Baku area, north of Iran. New 
flush production from flowing wells was 
said to keep up the Baku figures. The 
Soviet thus has a heavy concentration of 
its total oil production. This must serve 
a vast country where meager transporta- 
tion facilities would hamper its use even 
in peacetime; in wartime the situation 
would be critical. 

In Stalin’s speech this spring when he 
named the economic objectives of the 
new state plan, he called for a 60-mil- 
lion-ton annual production within 15 to 
20 years. In our terms this is about 450 
million barrels. This is roughly twice the 
1940 production and supports the spec- 
ulation that Russia’s production may 
now be the same as in 1940 or less. Com- 
pare the Soviet’s 222 million barrels with 











TABLE 1 
Country | 1944 production | Proved reserves* | Ownership in nationals 
et ae ..| 100,375,000 5,000,000,0C0 | Great Britain _ 
See 32,859,000 4,000,C00,000 | Great Britain, United States, France, Netherlands 
Kuwait Reeieisisy -, Shut in 4,000,000,0C0 | United States, Great Britain 
Saudi Arabia, Bahrein 12,775,000 2,000,000,C060 | United States 
___ SR rae Shut in 500,000,000 | Great Britain, United States, France, Netherlands 











_. *E. DeGolyer, chief of the Technical Oil Mission to the Middle East, reported in February, 1944, that “if one con- 
siders reserves as provei by developed fields and indicated by fields p nema 


but not yet fully explored, the proved and 


indicated reserves in Kuwait appear to be approximately 9 billion barrels, those in Iran 6 to 7 billion barrels, Irag 5 
billion barrels, Saudi Arabia 4 to 5 billion barrels and Qatar 1 billion barrels,” a total of almost 27 billion barrels, 6 billion 


more than U. S. proved reserves. 
+1945 production, 127,403,874 bbl. 


$1945 production approximately doubled—21,310,996 bbl. for Saudi Arabia only. 
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the 1500 million barrels annual produc- 
tion of the United States and you have 
the reason Russia wants more oil. 

In 1940 only one-half the amount of 
drilling was done that was called for in 
the 1938 Soviet plan, according to re- 
liable reports. Only one-fourth to one- 
third of the planned exploratory drilling 
was carried out. Poor equipment is said 
to delay activity but the government 
frowns on importation of machinery that 
requires exchange. There have been in- 
stances, however, when big orders came 
through to United States manufacturers 
of oil field machinery—and perhaps to 
British firms, also—in a sort of desper- 
ate effort to push oil development. 

So it would not be surprising to find 
that production in the Baku area had 
fallen drastically within a short time. A 
major source that depends upon drilling 
of new flowing wells to keep up produc- 
tion can fluctuate dangerously. Such a 
cut in oil production could persuade 
Russian leaders that they must acquire 
Middle East oil at any cost. 

It is apparent that Russia obtained her 
Iranian oil agreement the hard way, if 
that were all she wanted. An American 
firm that made a geological survey of 
the area earlier did not take up its op- 
tion. Britain had already suggested that 
Russia be included in the Middle East 
vil arrangements. 

The area said to be involved in the 
new Russo-lranian agreement does not 
necessarily mean any conflict between 
Russian and British interests in Iranian 
oil. The British concession lies in western 
Iran and the natural outlet for its oil 
is through the Persian Gulf, whereas 
the territory in which Russia is interested 
lies on the other side of the great Iranian 
mountain range and the natural outlet 
for oil from this area would be into or 
through Russia. 

The Middle East reservoir has been 
developed by oil-wise American and 
British companies, by French and Dutch 
interests. Table 1 is a list of the coun- 
tries. their annual production, an esti- 
mate of presently available oil, and own- 
ership in nationals. 

IRAN 
@ Concessions. [In 1901 Iran sold a con- 
cession covering some 500,000 sq. mi. for 
a period of 60 years to British interests. 
Under terms of a new agreement in 1933 
a concession was signed with the Anglo- 
Iranian Oil Company, Ltd., extending 
the terms to 1993 and restricting the 
zone to 100,000 sq. mi. in the southwest- 
ern part of the country. Of the £33,000,- 
000 capital, £11,250,000 ordinary and 
£1000 first preference, stock is held by 
the British government. 
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Most of the rights in the rich petroleum deposits of the 
Near and Middle East are held by: the British, who own the 
concessions in lower Iran and in Egypt; Americans, in Saudi 
Arabia, Bahrein Island, and Ethiopia; a group that includes 
British, American, French and Dutch interests in Iraq, Syria, 
Palestine, Trans-Jordon, Isle of Cyprus, Western Arabia, 


Kuwait. Russia reports an agreement with Iran for a conces- 
sion in the north part of that country to be granted to a part- 
nership of Russia and Iran. This will be the Soviet’s first ven- 
ture in Middle East eil development if it goes through. The 
report says that a neutral area will be left between Turkey, 


Qatar and Dhofar, and an American-British combination, in 


Iraq, and the British concession on the west and south, and 
the new Russo-Iranian owned concession in the north. 





In the reported tentative agreement 
between Russia and Iran a company has 
been set up for development of oil in the 
northern section of Iran. Russia, which 
is to finance the project, supplying tech- 
nicians, equipment, etc., will hold 51 per 
cent of the stock for 25 years with Iran 
possessing 49 per cent. After that period 
the stock will be owned 50-50 by the two 
countries for another 25 years. The ter- 
ritory involved, according to Moscow 
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radio reports, begins on the Turkish and 
Iraq borders on the east and covers the 
entire north and central Persia to the 
Afghanistan border on the West. The 
agreement is contingent upon with- 
drawal of Russian troops and passage 
by the Iranian parliament. 

Oil companies now holding Middle 
East concessions pay much less royalty 
than might be gained orf such a basis as 
the proposed partnership. American oil 


men assert that this appears much more 
attractive than it could work out, assum- 
ing that expense of development is drawn 
from proceeds of the oil discovered. 

@ Production. Production in Iran has 
come chiefly from Masjid-i-Sulaiman 
and Haft Kel (near Shushtar), which 
are about 35 miles apart and about 100 
miles northeast of the Abadan refinery. 
The first production was discovered in 
1908 at Masjid-i-Sulaiman. Later devel- 
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Allis-Chalmers—Fred E. Cooper Model L 
SKID WINCH and new WINCH TRACTOR 
are designed to service and maintain the 
deepest wells with ease. Their safety factor 
protects men and equipment and permits 
high speeds going in and coming out. 


Even with their great capacities of 56,700 
Ibs. line pull and up to 28,200 ft. of 2" line 
on the drum, they are easily handled and 
conform to all highway regulations. 


May we submit complete specifications. 




















opments brought in the fields of Gach 
Saran, 125 miles southeast of Haft Kel, 
Agha Jari, 50 miles southeast of Haft 
Kel, and of Naft-i-Shah, near Ker- 


manshah. 


Iranian oil is the main source of fuel 
for the British fleet. 
Production in Iran fields runs: 








Fields Wells _Bbl. per day 





Haft Kel mgaceaskeeealels 25 200,000 
Masjid-i-Sulaiman.............. 30 60,000 
Gach Saran Pea i a doin aler, 7 70,000 
Agha Jari Seen renee 15 70,0C0 
Naft-i-Shah eee 10 1, 
ME 9... cautes Seba 401,800 








@ Refineries and pipe lines. The big 
refinery is the Anglo-Iranian plant at 
\badan, which processes some 360,000 
bbl. a day. Pipe lines from the three 
largest fields carry the oil to the Island 
of Abadan in the north end of the Per- 
sian Gulf. An auxiliary loading terminal 
is at Khosrowabad, 15 miles away. Pro- 
duction from Naft-i-shah is carried by 
pipe line to Kermanshah refinery, oper- 
ated by a subsidiary of Anglo-Iranian, 
Kermanshah Petroleum Company. Plans 
are ready for another refinery and port 
near Bandar Mashur, on the Khor Musa 
waterway, which will be the terminal for 
the production from the Gach Saran field. 


IRAQ 
@ Concessions. In 1925 the Iraq gov- 
ernment granted a concession to the Iraq 
Petroleum Company, Ltd. Under a re- 
vised agreement in 193] the company was 
given the sole right for a period of 75 
years from 1925 to exploit the oil de- 
posits in the vilayets of Baghdad and Mo- 
sul, east of the Tigris River, the whole 
covering 32,000 sq. mi. 

The Iraq Petroleum Company shares 
ere held by: The Anglo-Iranian Oil 
Company, Ltd., (through the D’Arcy Ex- 
ploration Company, Ltd.) 2334 per cent; 
Royal Dutch-Shell group (through the 
(Anglo-Saxon Petroleum Company, Ltd.), 
2354 per cent; Compagnie Francaise des 
Petroles, a French group, 2334 per cent; 
Near East Development Corporation, 
owned equally by Standard Oil Company 
of New Jersey and Socony-Vacuum Cor- 
poration, 2334 per cent, and Participa- 
tions and Investments, Ltd., 5 per cent. 

\ second concession was granted to 
the British Oil Development Company in 
1932 covering all of Iraq west of the 
Tigris River and north of the 33rd paral- 
lel of lattitude. Mosul Petroleum Com- 
pany, controlled by Iraq Petroleum, now 
holds and operates this concession. 

Basrah Petroleum Company, Ltd., 
owned by the same group interested in 
lraq Petroleum Company and in the 
same proportions, has a third concession 
from the Lraq government for a period of 
75 years from 1938, providing for exclu- 
sive oil rights in that portion of the coun- 
try not leased by either of the above, 
including territorial waters, islands, etc., 
comprising some 94,500 sq. mi. 

Khanagin Oil Company, Ltd., a sub- 
sidiary of Anglo-Iranian Oil Company 
operates in the territory on the Iran- 
Iraq border. 

@ Production. The Kirkuk field, dis- 
covered in October, 1927, is by far the 
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Refinery planned for Baiji, Iraq, for home products 


The Iraq government is planning to build its own oil refinery at Baiji, in 
northern Iraq, in the near future, according to the Baghdad press. It is 
stated that the Iraq authorities have asked their consulting engineers in 
London to re-examine the refinery scheme for Baiji, which was drawn up 
before the war, with a view to bringing it up to date. Upon completion of 
the new design and specifications, bids for its construction will be invited 
by the Iraq government. Capacity of the plant will be 300,000 tons a year. 








largest in Iraq. Production for lraq in 
1940 was: 








No. _ Bbl. per 
Field wells day Operator, company 
Taee........... @B 90,000 Iraq Petroleum 
Naft Khanek..... 7 400 in Oil 


Kha 
Quiyarah and Najmah 53 100 Mosul Petroleum 








@ Refineries and pipe lines. The Con- 
solidated Refineries, jointly owned by 
Anglo-Iranian Oil Company and Shell, 
has a refinery at Haifa, in Palestine. By 
agreement the American and French 
groups have limited processing rights in 
the Haifa refinery. A pipe line to termi- 
nals at Haifa and Tripoli, in Syria, was 
opened in January 1935. It has a capac- 
ity of 31,000,000 bbl. annually. 

The Khanagin Oil Company has a re- 
finery on the banks of the Alwand River, 
close to the town of Khanagqin. Oil is 
pumped 25 miles from Naft Khanek to 
the refinery and after being processed it 
is piped 3 miles to the terminus at Khan- 
aqin. 


SAUDI ARABIA, BAHREIN ISLAND 


@ Concessions. Standard Oil of Cali- 
fornia and The Texas Company each own 
50 per cent of the shares in Arabian 
American Oil Company and Bahrein Pe- 
troleum Company. Arabian American 
holds a long term concession from the 
Saudi Arabian government covering ap- 
proximately 439,500 sq. mi. and prefer- 
ential rights over an additional 117,000 
sq. ml. 

Bahrein Petroleum Company, Ltd., 
holds oil rights over 100.000 acres on 
Bahrein Island in the Persian Gulf. Dur- 
ing 1939 the company acquired the re- 
mainder of the island not under lease 
and all territorial waters, etc. The island 
is 32 miles long and about 10 miles wide. 


@ Production. Saudi Arabia in 1945 
had 34 wells, 28 at Dammam field, 5 at 
Abgqaiq and 7 at the Qatif field, which 
lies between Dammam and Ras Tanura. 
It was discovered in 1945. Present pro- 
duction is in excess of 150,000 bbl. daily. 
@ Refineries and pipe lines. The re- 
finery at Ras Tanura has been expanded 
to handle 80.000 bbl. per day. A port 
was constructed near the refinery on the 
Persian Gulf, about 43 miles from Dam- 
mam field, Province of Al Hasa, and a 
10-in. pipe line laid. A supplementary 
12-in. pipe line is laid from the shore for 
the loading of tankers. A new submarine 
pipe line with an ultimate capacity of 
50,000 to 60,000 bbl. per day has been 
laid from the Dammam field to the re- 
finery on Bahrein Island. There is now 
a 12-in. line from the Abgqaiq field to 
Dhahran and a 12-in. line is being laid 
from Dhahran to Ras Tanura. Dhahran 


is the headquarters camp of the com- 
pany. 

The refinery at Manama, Bahrein Is- 
land, has a capacity of 60,000 bbl. It 
handles the 20,000 bbl. per day of the 
70 wells on the island and production 
from the Saudi Arabian wells. A stabili- 
zation plant is situated at Dhahran. 


KUWAIT AND QATAR 

@ Concession. Kuwait Oil Company 
has been granted exclusive oil rights in 
the entire territory of the Sheikh of 
Kuwait. The land is on the northwest 
angle of the Persian Gulf. Shares in the 
company are held equally by Gulf Ex- 
ploration Company, a subsidiary of Gulf 
Oil Corporation, and D’Arcy Explora- 
tion Company, Ltd., a subsidiary of 
Anglo-Iranian Oil Company. 


SYRIA AND PALESTINE 
@ Concession. Petroleum Concessions, 
Ltd., holds oil rights in Syria, Palestine, 
and western shore of the Persian Gulf. 
The company is ¢ontrolled by Iraq Pe- 
troleum Company. 

Other rights in Palestine are held by 
Petroleum Development (Palestine). 
Ltd., also controlled by Iraq Petroleum 
Company. 

@ Pipe lines. The Iraq Petroleum Com- 
pany has two great oil shipping termi- 
nals at Tripoli and at Haifa. From Kir- 
kuk, Iraq, a pipe was laid 618 miles to 
Haifa, passing through Trans-Jordan. 
The line to Tripoli passes through Pal- 
myra, covering the 531 miles from the 
field to the terminal. The two lines sep- 
arate at Haditha. 

EGYPT 

@ Concession. On the western shore of 
the Red Sea oil properties are held un- 
der lease from the Egyptian Government 
by Anglo-Egyptian Oilfields, Ltd., along 
with exploration permits over various 
other areas. The Egyptian government 
owns shares in the company. 

@ Production. Two fields, Ras Gharib 
with 32 wells and Hurghada, with 75 
wells, produce some 20,000 bbl. a day. 

The company owns a refinery at Suez 
capable of handling some 15,000 bbl. a 
day and tank storage capacity of 190.- 
000 bbl. 


OTHER COUNTRIES 

Petroleum Development, Ltd., a sub- 
sidiary of Iraq Petroleum Company, in- 
cluding British, American, Dutch and 
French interests, has acquired conces- 
sions and options under various regis- 
trations in Oman and Dhofar, Qatar, 
Trans-Jordan, Trucial Coast, Western 
Arabia and the Island of Cyprus in the 
Mediterranean. Qatar is the only one of 
these with any development and at last 
report wells were shut in in this region. 
kkk 
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— Natural Gasoline Plant 
| ULSA d Refi Eaui 

~ an eftinery Equipment 
~ IN WORLD-WIDE USE 
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The Bubble Towers and 


Pressure Vessels for the new 





Continental Oil Company 
plant in the K. M. A. Field, 
Texas, were built for the 
Jones and Laughlin Supply 
Corporation. 


TULSA BOILER & MACHINERY CO. 


TULSA 1, OKLAHOMA 


EXPORT OFFICE: Room 1940, 30 Rockefeller Plaza, New York City 20, N. Y. 
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PACIFIC COAST PIPE COATING AND RECONDITIONING 


By THOMAS R. FLYNN, Tubular Engineering Company 


iy xeepine with the critical demand, 
which arose during the final year of the 
war, 1945, for rapid, high quality pipe 
processing and treatment, both by the 

armed forces and by 
| EXCLUSIVE | industry, Tubular 

Engineering Com. 
pany entered the pipe processing and re- 
conditioning field. In less than a year’s 
time more than 1,000,000 ft. or approxi- 
mately 200 miles of pipe of all sizes 
varying from 14 in. to 26 in. has been 
processed. 

More than 700,000 ft. of pipe vary- 
ing in size from 4 in. to 22 in., light 
weight and standard, threaded and plain 
end, was processed for the armed forces 
for overseas shipment and use. The proc- 
essing of 4-in. and larger pipe consisted 
of cleaning inside and out and spray 
painting with two coats of rust preven- 
tive paint of Army specifications. Clean- 


ing on the outside was done with sta- 
tionary rotary brush pipe line cleaners, 
whereas the inside of the pipe up to 16 


in. was cleaned with rotary wire brushes. 
Pipe greater than 16 in. in diam. was 
cleaned on the inside by means of chain 
rattlers to which Studite knobs were 


welded. These rattlers were rotated in 
the stationary pipe by means of a long 
rigid shaft connected to an electric mo- 


tor that was carriage-mounted. Internal 
spray painting was done by using with- 
drawing type spray equipment. The 
spray guns were inserted in the pipe and 
the pipe was sprayed from the middle 
to the ends. External spraying was done 
by passing the pipe through spray booths 
situated at the discharge of the cleaning 
machines. Each spray booth contained 
4 fixed nozzles, each set to cover one 
quadrant of the pipe. Pipe smaller than 
l-in. was cleaned externally, bundled 
and double dipped. The entire job was 
completed in approximately two months 
time. Recent inspection of government 
stockpiles of unused portions of this 
pipe revealed that this processing is pro- 
viding excellent protection and should 
continue to do so for years to come. 

[In addition to processing for the arm- 
ed forces for overseas shipment, process- 
ing for overseas shipment to South Amer- 
ica of about 10,000 ft. of 2-in. pipe and 
10,000 ft. of 414-in. drill pipe for a major 
western oil company was recently com- 
pleted 

Not only processing jobs but a consid- 
erable number of reconditioning and 
coating jobs on water, oil, and gas lines 
have been handled. 

Approximately 47,000 ft. of 8-in. water 
line to be used in the desert area of 
Southern California was coated with a 
single tar coating and wrapped with a 
15-lb. asbestos pipe line felt. 
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FIG. 1. Applying two cellophane wrappings simultaneously. 


FIG, 2. Application of final wrapping, 26-in. gas pipe. 
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An Exclusive General Americaon—Wiggins Vapor Seal 


1. Can be added to any group of cone roof tanks 
without disturbing your present operation. 

2. Operates at practically no pressure, with all parts 
available for inspection at all times when the 
gasholder is in operation. 

3. An absolutely dry gasholder. 

4. Weather has no effect on the operation. 

5. Only small installation room is required. 

6. Consistently low cost performance. 





be 


a 
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; Wes Roig, Res pheie ", 


Successful and profitable installations of the Wiggins 
Dry-Seal Gasholder have been in service over ten 
years. The skill developed in over fifty years of ex- 

rience by one of the largest and best equipped tank 
abrication plants in the world is back of the manu- 
facture and erection of every General American— 
ware Vapor Seal. For more complete information 
on the Wiggins Dry-Seal Gasholder, write or contact 
General American Transportation Corporation, 135 
S. LaSalle Street, Chicago. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street, Chicago 


With branch offices in: New York, Washington, Cleveland, Buffalo, Pittsburgh, St. Levis, 
New Orleans, Tulsa, Dallas, Houston, Seattle, Los Angeles. : 
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One of the most interesting oil lines 
‘bs consisted in reconditioning 71,000 

of 1034-in. screwed pipe that had 
een in service for almost 25 years. 
[he procedure consisted in burning off 
id material from the outside of the 
pipe and sludge from within, straighten- 
ng bent pipe, removing rust scale, scarf- 


ng off threads and collars, welding into, 


loubles, cutting out badly pitted pipe, 
velding deep pits, and hydrostatically 


FIG. 3. Completed joint. 












FIG. 4. Hydrostatic pipe testing machine, 1500 lb. per sq. in. capacity 
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testing to 1000 lb. per sq. in. The.pipe 
was then primed and given two coats of 
hot enamel and two wraps of felt in ac- 


cordance with customers’ specifications. - 
- An interesting- fact derived from an an- 


alysis of this job showed that less than 
4 per cent of the total pipe recondi- 
tioned had to be rejected and cut out. 
Such a figure represented the pipe loss 
after approximately 25 years of service 
under heavy operation and adverse soil 
conditions. 

Large pipe, part of a new 26-in. gas 
line, was treated with excellent results. 


\ 
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About 27,000 ft. of this pipe was cleaned, 
primed, asphalt-coated, and given two 
simultaneous wrappings of cellophane 
(see Fig. 1.). This was followed by a 


- second-eoat of asphalt and a final wrap- 


ping of 15-lb. asphalt saturated felt (see 
Figs. 2 and 3), 

At present the plant and yard covers 
an ared@‘of more than 10 acres and is 
completely equipped to process, coat, 
or recondition any size pipe up to 30 in. 
in diameter. In addition to the cleaning, 
testing (see Fig. 4), sandblasting, and 
wrapping equipment already installed, 
the plant is especially proud of its two 
newest additions. One, a new two-wheel 
Wheelabrator pipe cleaner will rapidly 
and efficiently clean any pipe in sizes up 
to 40 in. by means of abrasive shot thrown 
at high velocity against the rotating and 
forward moving pipe. This machine is 
also equipped with the latest “Dustube” 
dust collector, which will insure more 
all-round efficient plant operation and 
will result in more healthful working 
conditions. The other addition, which 
replaces and improves on an earlier suc- 
cessful pilot model, is a specially de- 
signed drying and storage chamber. This 
/chamber, designed and installed by the 
plant superintendent, Car] Tennant, was 
added to insure a constant temperature 
and humidity for all wrapping materials 
used, thus affording complete protection 
to all such materials. 

In addition to plant coating and wrap- 
ping. portable equipment for treatment 
in the field is available. Such equipment 
assures effective and uniform treatment 
and often saves handling and trucking 
costs, yet does a job that approaches a 
lathe-wrapped job. kk 
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VOLATILE HYDROCARBONS SEPARATED FROM 
CONDENSATE AT SHERIDAN CYCLING PLANT 


By WILLIAM J. DAVIS, Associate Field Editor 


KE ary in the stages of World War II 
the demand for highly volatile hydrocar- 
bons was such that they could be sup- 
plied from sources that had already been 
developed. As the 
| EXCLUSIVE | war progressed to its 
mid-stage it became 
all too apparent to Washington petro- 
leum planners that the need for vola- 
tiles such as butane, isobutane, pentane, 
and isopentane—all of which could be 
supplied from gas-condensate wells with 
proper plant processing—would soon far 
exceed the fields known and being uti- 
lized at that time. A reconsideration by 
PAW officials of former applicants who 
desired to erect plants for the processing 
of gas from proved condensate fields 
soon resulted in permission being grant- 
ed for a score or more plants throughout 
the country that proposed to produce 
liquefied petroleum gases as well as ac- 
complish cycling operations and the 
manufacture of natural gasoline. 

The Sheridan field, Colorado County, 
Texas, offered an excellent opportunity 
with its limited number of operators in 
the field, few wells, and a favorable con- 
densate gas ratio averaging 45 to 50 bbl. 
per million cubic feet of gas. Permission 
was granted by PAW in the fall of 1943 
to Shell Oil Company, Inc., to proceed 
with proposed plans for unitization of 
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the field and construction of a cycling 
plant in the Sheridan field that would 
include fractionation units, and _ priori- 
ties were released for the necessary ma- 
terials to be used in its construction. 

The site selected for the Sheridan 
plant was an unusually level parcel of 
land situated in the middle of the Sheri- 
dan field in the Francis Mayar Survey, 
and consisting of 32 acres. It is also close 
to a branch of the Southern Pacific Rail- 
road. The work of clearing land for con- 
struction was begun June, 1944, and the 
plant was put into operation August, 
1945. 

The plant is designed to handle a 
throughput of 100,000,000 cu. ft. of gas 
and condensate mixture daily from the 
10 dual completion wells connected to 
the gathering system. The wells produce 
from a 9300-ft. and a 10,300-ft. zone in 
the Wilcox series. Five other wells are 
used as injection wells with dry gas be- 
ing returned to the reservoir at 4350 lb. 
per sq. in. Well pressures in the field 
averaged 1800 lb. per sq. in. Gas enters 
the plant at well pressure and no separa- 
tor is used at the wellhead. 

Analysis of condensate samples is 
shown in Table 1. 


Close aerial view of Sheridan 
cycling plant, camp in background. 


Recovery efficiencies are held to 85 
per cent minimum for butanes and 99 
per cent for isopentane and heavier hy- 
drocarbons, 25 per cent of inlet propane 
having been incidentally recovered. Pur- 
ity of isobutane, normal butane, and iso- 
pentane is maintained at 95 per cent 
minimum. 

Absorption oil is obtained from 
charge to plant and is held to approxi- 
mately 35-40 deg. API and a boiling 
range of 450-640°F. 

Plant load and conditions for 24-hr. 
operation, which in turn determined the 
design and selection of equipment, is 
based on the calculated quantities shown 
in Table 2. 

Layout is spacious and simple through- 
out the entire plant. All equipment has 
been grouped into 5 principal areas. The 
area containing water wells, boilers, gen- 
erators, and oil heater is isolated from 
the absorption, distillation, and fraction- 
ation areas by a generous margin. 

Liquid-level controls automatically 
shut down engines in the event liquid ac- 
cumulates excessively in pressure ves- 
sels connected to compressor suction 
manifold. Pilot-operated control valves 
are supplied with 40 lb. per sq. in. in- 
strument air reduced to 17 lb. per sq. in. 
at the instrument. Instrument air is sup- 
plied by 2-in. piping throughout the plant 
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New Cycling Plant 





An outstanding feature of Shell Oil Company’s 
new cycling plant at Sheridan, Texas, is the 
elimination of flare gas in all operations and 
consequent avoidance of waste. 


With a rated capacity of 100,000,000 cu. ft. of 
condensate gas daily, the new Sheridan Plant 
returns gas to the sand at a pressure of approxi- 
mately 4350 lbs. per sq. in. The plant operates 
at 1800 lbs. suction pressure. 


The compressor installation consists of seven 
800 HP Clark ‘“‘Angle’® Compressors. One of 
these is devoted entirely to recompression serv- 
ice and there is one recompression cylinder on 
each of two other units. 


CLARK BROS. CoO., INC., OLEAN, NEW YORK 
One of the Dresser Industries 
New York + Tulsa + Houston «+ Chicago + Boston ~- los Angeles 
London - Buenos Aires 





from a water-cooled, reciprocating, sim- 
plex, steam-driven air compressor oper- 
ating on 200-lb. steam. An oil separator 
and air filter purify instrument air after 
which propane chillers remove undesir- 
able moisture. 


@ Gas cycle. Gas and entrained conden- 
sate arriving at the plant by way of an 
8-in. delivery line at a pressure of 1800 
lb. per sq. in. and a temperature of 
120°F., is introduced to 2 gas scrubbers 
connected in parallel permitting the dep- 
osition of mud, water, and pipe scale. 
The gas is then passed through 16 gas 
coolers arranged in 4 parallel banks of 
1 coolers each. 

The gas stream is split to enter the 
base of two 60-in diam. by 53-ft. high 
pressure absorbers operating at 1800 lb. 
per sq. in. Lean oil from the lean oil 
surge tank is introduced at the top of 
each absorber at the rate of 250 to 300 
gal. per min. and 90°F. by means of a 
10-stage centrifugal pump discharging 
at a differential pressure of 1840 lb, per 
sq. in. and driven from each end by tur- 
bines, one turbine exhausting at 65 lb. 
per sq. in. to supply process steam de- 
mand, the other exhausting at 5 lb. per 
sq. in and carrying the rest of the pump- 
ing load. There is an identical pumping 
unit for standby. 

Dry gas from both absorbers passes 
through a 60-in. diam. by 11-ft. 2-in. resi- 
due scrubber operating at 1800 lb. per 
sq. in. before entering the compressor 
suction manifold. 

There are 7 compressors to handle gas 
in the plant. All are 14-in. by 14-in., 300- 
r.p.m., 800-hp., angle-type compressors 
operating on natural gas. The 8 power 
cylinders and 4 compressor cylinders are 
connected to a common crankshaft. Com- 
pressor No. 1 is used solely for recom- 
pressing vented gas for use in the plant 
process. Compressors No. 2 and 3 re- 
compress for plant processing with 2 
cylinders and deliver high pressure gas 
to the field with their other 2 cylinders. 
Compressors No. 4, 5, 6, and 7 compress 
dry gas in one stage from 1800 lb. per 
sq. in. to the final injection pressure 
averaging 4350 lb. per sq. in. All com- 
pressors are equipped with induced draft 
cooling jackets surrounding the exhaust 
muffler as well as air filters, oil filters, 
and protective shut-down switches. 


TABLE 


Methane 

Ethane 

Propane 

Isobutane 

N-butane 

Isopentane 
N-pentane hatte 
Hexanes_and heavier 





Compositejcharge_to plant... . . 100,000,000 cu. ft. 
UNMON: 65'baxssasccssreae 92,897,900 cu. ft. per day 
. per day 
Isobutane. . . 216 gal. per day 
N-butane. . per day 
Tsopentane ly . per day 
N-pentane (natural)................ 55, . per day 
Topped distillate per day 
.. ++. 298,008 gal. per day 


Propane 


Rich oil from the bottom of both ab- 
sorbers is piped to the first-stage flash 
tank along with a second liquid of lower 
gravity but greater volume from the blind 
tray placed below the 16 trays in each 
absorber. These 2 feeds to the first-stage 
flash tank are kept separate by a baffle 
plate whereas the vapor space is open 
to the surfaces of both liquids. 

Gas flashed from this vessel is joined 
by gas recompressed by No. | compres- 
sor’s third cylinder and introduced to 
the 30-in. diam. by 10-ft. third-stage 
booster scrubber. The gas is discharged 
to the main residue gas scrubber before 
final compression and field injection. 


Bottoms from the first-stage flash tank 
become feed to second-stage flash tank, 
the gravity having been reduced from 
11 to 13 per cent in the first stage. In the 
second stage flash the 2 liquids are di- 
vided by a baffle plate as in the first 
stage. 


Vented vapors from the second-stage 
tank are joined by gas from the third- 
stage flash tank. The 2 streams are fed 
to a 36-in. diam. by 51-ft., 20-tray reab- 
sorber where the desirable components 
are reabsorbed, countercurrent to ab- 
sorption oil pumped at a rate of 60 to 70 
gal. per min. by a 6-stage centrifugal 
pump operating against a pressure dif- 
ferential of 470 lb. per sq. in. A 40-hp. 
electric motor drives the pump, and an 
identical unit is used for standby pur- 
poses. 


Reabsorber residue gas in excess of 
plant fuel requirements enters a sec- 
ond-stage booster scrubber identical in 
size but operating at a lower pressure 
than the third-stage booster scrubber 
after which it is recompressed in the 
third cylinder on No. 1 compressor for 
return to the injection wells. 

Bottoms from the absorber, as well 
as low and high gravity liquid from the 
second-stage flash tank, are led to the 
third-stage flash tank for further flash- 
ing as 2 separate liquids in the same ves- 
sel. The route of the resultant gas and 
vapor formed has been described pre- 
viously. The lighter bottom from the 
third-stage flash tank is heated from 
75°F. to 265°F. in a 3-unit heat ex- 
changer by means of hot distillate strip- 
per bottoms. At 265°F. and approxi- 
mately 65 lb. per sq. in., it enters the top 
of the distillate stripper. 

The rich absorption oil from the third- 
stage flash tank bottom at about 43 deg. 
API and 95°F. comprises approximately 
85 per cent of the charge to the fraction- 
ating still. All 3 flash tanks are horizon- 
tal vessels measuring 60 in. in diameter 
by approximately 13 ft. long. 


@ Distillation. Rich oil from the 
third-stage flash is heated in 6 heat ex- 
changers and the vapors formed by the 
heating are allowed to flash off in a 48- 
in. diam. by 8-ft. horizontal fourth-stage 
flash tank and are then introduced into 
the fractionating still about 8 trays from 
the bottom. 

Heat is further added by means of a 
direct-fired 48-tube oil heater that is 
capable of imparting 28,000,000 B.t.u. 
per hr. through twelve 12°in. burners to 


View of the Shell Oil Company 
cycling plant at Sheridan, Texas 
-..one of the numerous gas 
processing plants designed and 
constructed by Petroleum En- 
gineering, Inc., during its 16 years 
service to the industry. 

PETROLEUM ENGINEERING, INC. 
Offices: Houston and Tulsa. 
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Photographed for Petroleum Engineering, Inc. 
By Robert Yarnall Richie 
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@ CENTRAL MANIFOLD in Tank Farm Piping, equipped with EX 


W@W HEAT EXCHANGER BANK in 

a Recycling and Reprocessing Plant, 
showing Crane 250 lb. Ferrosteel Wedge 
Gate Valves. 
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Crane Fittings and Crane Standard Iron Body Double Disc Gate Valves. 


Refinery Piping Materials... 
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CRANE Supplies Them All 


Ask refinery men who depend on Crane service why they consider it so 
valuable. They’ll tell you they can get a// piping materials from one 
source. They appreciate the advantage of choosing from the world’s great- 
est line of valves, fittings, pipe, fabricated piping and all accessories 
—in steel, brass and iron. 

For instance, with only one order to your Crane Branch or Whole- 
saler, you can meet piping equipment needs for hot oil lines, storage or 
steam systems. From end to end, you'll have uniform Crane quality with 
undivided responsibility. Not only is buying simplified, but you save 
time and can be sure that piping systems will operate longer at maximum 
efficiency. CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. Branches 
and Wholesalers Serving All Industrial Areas, 


pea é FURNACE OIL DISTILLATE TREATING PLANT. 


Featured are Crane Iron Body Wedge Gate Valves. 
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@ GASOLINE TREATING IN OIL REFINERY. Crane ma- 


terials throughout help keep piping systems at peak performance. 
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VALVES « FITTINGS 
PIPE « PLUMBING | 
HEATING » PUMPS 
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FOR EVERY PIPING SYSTEM 
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3.900 gal. of rich oil per hr. Final tem- 
perature through the heater is 470°F. 

The resultant hot liquid-vapor mix- 
ture, containing nearly 5 per cent vapor 
ly weight, is separated from the liquid 
in a 48-in. by 8-ft., horizontal, fifth- 
stage flash tank. The overhead vapors 
join vapors of fourth-stage flash tank to 
enter the fractionating still. 

\ portion of the vented hot rich oil 
from the fifth-stage flash tank at 470°F. 
and 80 lb. per sq. in. enters the tube 
bundle of the 72-in. by 16-ft. upright oil 
conditioner to heat absorption oil pre- 
paratory to reconditioning. Another and 
smaller portion of this same rich oil is 
fed into the shell side of the oil condi- 
tioner along with 65 lb. per sq. in. proc- 
ess steam that promotes vaporization of 
the light ends of the oil as a result of the 
added heat and steam. Oil conditioner 
overhead is fed to the bottom of the frac- 
tionating still as rich oil stripping me- 
dium. Bottom product of the oil condi- 
tioner is drained to burn pit. 

\ third hot rich oil stream enters the 
distillate reheater for heating the base 
of the distillate stripper after which it 
enters the fractionating still at about the 
eighth tray from the bottom. 

Distillate from the bottom outlet of 
the distillate stripper is heated on the 
tube side of the distillate reheater and 
ejected to the top of the 36-in. diam. by 
|1-ft. reheater by process steam enter- 
ing the base at 65 lb. per sq. in. and trav- 
eling at relatively high velocity upward 
through the tubes. The mixture of steam 
and distillate re-enters the 36-in. diam. 
by 38-ft., 15-tray distillate stripper. Over- 
head vapors from the distillate stripper 
enter a side inlet to the fractionating 
still 

Stable distillate is drawn from the 
bottom of the stripper at 425°F. and the 
heat utilized to warm up incoming raw 
distillate in 3 heat exchangers before 
going to lean oil surge tank or to storage. 

he 96-in. diam. by 69-ft. 6-in., 27-tray 
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Inlet scrubbers and injection line 
with expansion bend. Piston oper- 
ated plug valves provide instant 
shutdown control for gas system. 


fractionating still operates at 65 lb. per 
sq. in. with a bottom temperature of ap- 
proximataely 425°F. and a top tempera- 
ture of about 200°F. Top preduct is 
cooled to 160°F. in 6 still primary con- 
densers arranged in 3 parallel banks of 
2 condensers each. A, 60-in. by 10-ft. 
still reflux tank receives the cooled liq- 
uid, a portion of which is recycled in 
its cooled condition for reflux over the 
top of the still. The remainder is cooled 
to 90°F. in 8 water-cooled gasoline con- 
densers arranged in 4 parallel banks of 
2 condensers each in the cooling tower. 
The 90°F. gasoline is collected in a 10-it. 
diam. by 40-ft. horizontal gasoline run 
tank. Condensed water can be drawn off 
through a trap at the bottom. The top is 
vented to the recompressor scrubber 
where non-condensable hydrocarbons at 
this pressure are put back into the sys- 
tem at the rectifier. 


Continuing with the portion of 160°F. 
gasoline used as reflux, a 3-in. centrifu- 
gal pump operating on a pressure differ- 
ential of 35 lb. per sq. in. and driven by a 
15-hp. electric motor introduces reflux 
at the rate of 240 to 250 gal. per min. at 
the top of the tower. An identical unit is 
used as standby. 


The high-temperature bottoms are 
drawn off and run countercurrent to the 
incoming rich oil in 6 heat exchangers. 
Further cooling of the lean oil is accom- 
plished in 10 oil coolers arranged in 5 
parallel banks of 2 coolers each in the 
cooling. tower. The lean oil is accumu- 
lated in the 8-ft. diam. by 30-ft. horizon- 
tal lean oil surge tank. 

It is to be noted at this point that the 
remainder of the system operates on 
products drawn from the ,gasoline run 
tank, which consist of raw gasoline from 


the bottom and non-condensable hydro- 
carbons drawn from the top of the tank 
and recompressed to the rectifier. 


@ Fractionation. A 42-in-diam. by 53- 
ft. 6-in. 30-tray rectifier operating at 
a pressure of 450 lb. per sq. in. receives 
its charge from the gasoline run tank 
after the 90°F. liquid has received a 
boost in pressure from 60 Ib. per sq. in. 
to tower pressure by the 18-in. by 84-in. 
by 18-in. horizontal simplex steam pump 
capable of delivering 100 gal. per min. at 
a differential pressure of 410 lb. per 
sq. in. Three identical pumping units are 
connected to the charging line and mani- 
folded in such a manner that one is used 
for charging pump, a second for reflux 
to the top of the rectifier, and a third 
as spare for either charging or refluxing 
duty. 

The charge receives heat from 2 
sources before entering the rectifier ; first 
from heat interchange with pentane frac- 
tionator bottoms and second from heat 
interchange with rectifier bottoms. 

This gives the charge to rectifier a 
temperature of approximately 220°F. 
when it is joined with recompressed gas- 
eous hydrocarbons at approximately the 
same temperature and pressure as it en- 
ters the rectifier against a pressure of 
150 lb. per sq. in. 

Additional bottom heat to the rectifier 
is supplied by a rectifier reheater using 
200 lb. per sq. in. steam. Bottoms are 
collected in the rectifier bottoms tank 
to be cooled in the rectifier bottoms ex- 
changer before going to the depropan- 
izer. 

Rectifier overhead is condensed and 
cooled from 135°F. to 100°F. in two rec- 
tifier reflux condensers situated in the 
cooling tower and is finally collected in 
the rectifier reflux tank for further use 
as reflux. A portion of vented vapors 
from the reflux tank are used for boiler 
and heater fuel. Excess gas is passed to 
the second-stage booster scrubber for 


further recompression and injection in 
the field. 


@ Depropanizer. Charge to the 54-in. 
by 62-ft. 6-in. 36-tray depropanizer is 
introduced at mid-tower at the rate of 
110 to 120 gal. per min. and 242°F. 
against a tower pressure of 235 lb. per 
sq. in. Depropanizer reboil heat is sup- 
plied by 200 lb. per sq. in. steam. Over- 
head tower vapors are condensed in 2 
shell-and-tube condensers. 

Once collected in the depropanizer re- 
flux tank, liquid propane is drawn off 
as needed for reflux with the bulk of the 
liquid going through a single propane 
cooler at the cooling tower to lower its 
temperature from 122°F. to approxi- 
mately 90°F. and then to storage. 

The 2 depropanizer reflux pumps, one 
on stream and the second a standby, are 
10-in. by 10-in. by 18-in. simplex steam 
pumps operating on 200-lb. per sq. in. 
steam delivering 150 gal. per min. 
against a differential pressure of 35 Ib. 
per sq. in. 

@ Debutanizer. Feed to the debu- 
tanizer is taken from the bottom of the 
depropanizer reboiler at the rate of 90 
to 105 gal. per min. and 280°F., being in- 
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Maintains Ratios of 
Process Variables 


Continuous processes often require the holding of a fixed ratio between two 
variables, usually flows or liquid levels. The Brown New-Matic Ratio Control 


System solves this problem. 

Illustration above shows method of controlling two varying flows. 

The uncontrolled primary flow is measured by a Brown Indicating New-Matic 
Transmitter which develops a specific air pressure for each pointer position. 


This air pressure in turn positions the Control Index of the secondary Flow 
Controller which in turn maintains the desired ratio between the two flows. 

Provision is made for a wide range of ratios. A simple turn of the ratio 
setting knob is all that is necessary. 

Brown Ratio Flow Controllers are available in two forms of transmission, 
Mechanical and Pneumatic. 

The secondary flow controller makes a chart record of both flows giving the 
process department a complete story of the mixing operation. 

Write for bulletin. THE BROWN INSTRUMENT COMPANY, a division of 
Minneapolis-Honeywell Regulator Co., 4475 Wayne Ave., Philadelphia 44, Pa. 


Offices in all principal cities. Toronto, Canada—tLondon, England—Stockholm, 
Sweden—Ansterdam, Holland. 


NEWMATIC 


TRANSMISSION SYSTEM 
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d about mid-column. The 72-in. 
diam. by 72 ft. 6-in. 40-tray debutanizer 
ntained at a pressure of 125 lb. per 
with reboil heat being supplied 
per sq. in. steam. 
itanizer overhead is condensed in 
ell and-tube reflux condensers, 
ead attaining a final tempera- 
160°F. before passing to the 
er reflux tank. A portion is em- 
s reflux and is pumped by a 3-in. 
‘al pump delivering 322 gal. per 
m inst a differential pressure of 55 
LI sq. in. A 20-hp. electric motor 
lr the reflux pump. 
@ Butane fractionator. A 60-in. diam. 
by 70-tray butane fractionation 
tower is employed for the separation of 
he butane isomers. Feed is introduced 
debutanizer reboiler to the col- 
t a choice of points from the 31st 
9th trays, depending on desired 
perating conditions. Reboil heat is sup- 
y 5 lb. per sq. in. steam. 
Normal butane from the bottom of 
the tower passes to the normal butane 
onsisting of 2 units in series, 
educe the temperature from 
90°F. It passes finally to pres- 
I { ige. 
Isobutane, as overhead at 131°F., is 
lensed in 2 shell-and-tube conden- 
| is finally collected in the frac- 
reflux tank. A portion of the 
liquid is pumped to the tower as reflux 
by -in. centrifugal pump delivering 
isobut: at a rate of 232 gal. per min. 
a it a differential pressure of 72 Ib. 
;. in. The pump is driven by a 20- 
hy ric motor. An identical unit is 
| as standby. Isobutane produc- 
es through 2 isobutane coolers 
n the cooling tower and finally 
e storage tanks. 


@ Pentane fractionator. Debutanizer 
re fed to the 84-in. diam. by 
0-tray pentane fractionator at a 
f 50 to 65 gal. per min. through a 
wa led pre-cooler that reduces the 
tem] iture of the feed from 305°F. to 
215°F. Fractionator pressure is main- 
it approximately 35 lb. per sq. in. 
harge is introduced to the col- 
1 the 31st to the 59th trays, de- 
n desired operating conditions. 
R eat is supplied by 65 lb. per sq. 
) s steam. 

yottoms from the tower, which is 
ne-free gasoline, exchange heat 
raw gasoline charge to the rec- 
| pass through final coolers be- 

hing storage. 
erhead from the pentane frac- 
commercially pure isopen- 
1 temperature of 155°F., which is 
| in 2 shell-and-tube conden- 
overhead condensate is col- 
the reflux tank where a portion 
| to the column as reflux by 
il. per min. 2-in. centrifugal 
pun perating against a differential 
pI f 75 lb. per sq. in. The remain- 
ted through 2 coolers where its 
ture is reduced to 90°F. and then 

storage. 

essor pressure cylinder gland 
tions, second and third-stage 


112 


. 





booster scrubbers, the recompressor 
scrubber, lean oil surge tank, depropan- 
izer reflux tank, debutanizer reflux tank, 
butane fractionator reflux tank, and vent 
line from the loading rack are all con- 
nected to an 8-in emergency flare line. 
First-stage booster scrubber and rec- 
tifier reflux tank are vented to a 10-in 
flare. For emergency relief of the entire 
high pressure absorption area, the high 
pressure cylinders of the compressors, in- 
let gas scrubbers, incoming and outgoing 
gas lines from the field have been con- 
nected to a 12-in. flare. All 3 flares may 
be by-passed to the burn pit and are sit- 
uated 800 ft. north of the plant fence. 
A 2-in. line from the oil conditioner to 
the waste pit is heavily anchored and 
contains 2 expansion loops to allow for 
the sudden rise in temperature when the 
line is operated intermittently. 


Fractionating towers and processing 
equipment are grouped conveniently. 





@ Tank storage. Twenty tanks in the 
2.25 acre tank farm handle processing 
and delivery storage for plant products. 

Four 9-ft. diam. by 35-ft. horizontal 
welded steel tanks are used for mineral 
seal oil (two tanks), naphtha, and puri- 
fier bottoms. Three 6-ft. diam. by 30-ft. 
horizontal welded tanks with working 
pressures ranging from 125 to 200 lb. 
per sq. in. are used for LPG products. 


Two 7500-bbl. 36-ft. diam. by 42-ft. 
upright welded steel tanks are used for 
distillate storage. Two 2500-bbl. 30-ft. 
diam. stee] spheroid tanks on earth foun- 
dation contain natural gasoline at a 
working pressure of 15 lb. per sq. in. 
Four 1500-bbl. 25-ft. 3-in. diam. steel 
spheres handle isobutane and normal bu- 
tane at a working pressure of 75 lb. per 
sq. in. The 4 tanks are mounted on 6 
upright steel columns. Two 1250-bbl. 19- 
ft. 6-in. diam. by 24-ft. hemispheres at 
a working pressure of 10 lb. per sq. in. 
store isopentane. Three 1000-bbl. 22-ft. 
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TOP 
Tank Heater in shop with 
partially finished corru- 
gated support strips in 
tube bundle. 


CENTER 
Unit Tank Heater installation for heating 


12 A.P.I. asphalt. 


BOTTOM 


Shipment of 13 Unit Tank Heaters to 
a Midwestern Refinery. 
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UNIT TANK 
HEATER § * 


SAVE TIME AND MONEY with Vogt Tank 
Heaters! They permit pumping to be started shortly after 
steam is admitted since only the small quantity of oil lying 
in the shell of a unit needs to be heated. As hot oil is with- 
drawn it is replaced by cold oil from the tank through the 
open end of the heater shell. Steam consumption is held to a 
minimum since only the oil removed from the tank is heated. 


Standard Type U Heaters have nests of “U” bend tubes made 
from 11/4” seamless steel or 1/ electric welded pipe, as de- 
sired. These are rolled firmly into tube sheets having double 
grooved tube holes. Corrugated strips support the tubes 
without impediment to the oil flow. Collar bolts permit 
removal of the steam head for inspection or repair without 
loosening the tube-sheet-to-shell joint, thereby eliminating the 
necessity of emptying the tank. 


* Stored viscous liquids of any kind are 
easily handled by Vogt Tank Heaters. 


Write for 
BULLETIN HE-4 
on your letterhead 




















Direct-fired absorption oil heater. 


}-in, diam. spheres hold propane at a 
working pressure of 200 lb. per sq. in. 
and are supported by 6 upright steel 
columns 

All upright tanks have spiral stair- 
ways for the full length of the tank. 
Spherical tanks have spiral runs from top 
to equator and straight runs below the 
equato! 

Loading pumps are situated outside 
the storage firewall and are either steam 
or electrically driven reciprocating or 
centrifugal pumps as shown in Table 3. 
@ Loading rack. An 807-ft. prefabri- 
cated steel loading rack 12 ft. 6 in. above 
grade serves the double-track tank car 
spur. The loading rack is mounted on 
concrete piers and provides an unob- 
structed walkway of 3 ft. 10 in. A maxi- 


mum of 42 tank cars may be filled simul- 
taneously. 

@ Water supply. Two water wells 250- 
{t. deep can supply more than a million 
gallons per day to the plant. 

A 10-in. 6-stage deep-well turbine 
pump driven by gas turbine delivers 500 
gal. per min. to the 8400-gal. water tank 
elevated 30 ft. above the ground. The 
45-hp. single-stage turbine operates on 
250-lb. per sq. in. residue gas reducing 
it to boiler and heater fuel system de- 
mand pressure of 25 lb. per sq. in. A 
steam jacket on the gas line entering the 
turbine prevents freezing of the turbine 
exhaust. The second well pump is identi- 
cal except for the prime mover, which is 
a 50-hp., 220-volt electric motor. Sand 
filters are placed in the line between the 
wells and elevated tank. 

Overflow from the elevated tank fills 


two 84,000-gal. storage tanks from which 
an 8-in. suction to the plant fire pump 
assures adequate water for fire fighting. 
The fire pump is a single-stage 4-in. cen- 
trifugal pump rated at 750 gal. per min. 
against a pressure of 125 lb. per sq. in. 
and is driven by an 80-hp. turbine oper- 
ating on 200 Ib. per sq. in. steam. Buried 
6-in. fire water lines throughout the plant 
supply the 16 fire plugs with a 4-in. 
branch going to the 2 camps. Service wa- 
ter lines are also 6-in. in the plant and 4- 
in. to the camps. 

@ Cooling water. The 53-ft. 6-in. by 
136-ft. 9-in. by 55-ft. induced draft cool- 
ing tower consists of 6 cells in 2 sections 
separated by a partition from founda- 
tion to top. Four electrically driven fans 
induce draft through 4 of the 6 cells 
cooling water for the open-coil section 
of the tower, which is designed to dis- 
sipate 78,695,000 B.t.u. per hr. This re- 
quires the circulation of 8500 gal. per 
min. of water at 10114°F. over the top 
of the tower resulting in a collector basin 
temperature of 85°F. In this section 62 
atmospheric sections are arranged above 
the basin in 41 stacks. The tower has 
been designed to withstand a 120 mi. 
per hr. wind. 

The shell-and-tube section of tower is 
designed to remove 42,900,000 B.t.u. per 
hr., at a water circulation rate of 3300 
gal. per min. and a range of 116°F. to 
90°F. This water is piped in 12-in. mains 
to the shell-and-tube condensers in the 
fractionator area. A 3-in. branch line 
carries generator engine oil cooling 
water. A 6-in. branch carries cooling 
water to the compressor engine oil cool- 
ers and compressor cylinder jackets. 


Seven 800-hp. angle-type compres- 
sors are used to recompress and 
inject dry gas in the gas cycle. 
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in the science of welding 


. one of the many reasons for NOOTER’S reputation for 
superiority in the fabrication of alloys, steel plate and 
special metals. NOOTER-perfected welding procedures have 


won nation-wide recognition. 
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Two single-stage 12-in. vertical pumps 
circulate cooling tower basin water over 
the tower, as well as a side stream over 
the still reflux condensers. Each pump 
discharges into a 20-in. diam. header 
that tapers to 14 in. as it runs the length 
of the cooling tower; 12-in. risers feed 
the overhead spray sections. The pumps 
are driven by 75-hp. 440-volt electric 
motors. A third pump serves as standby. 

The shell-and-tube section of the tower 
is served by a 2 stage 16-in. sump tur- 
bine pump with identical spare capable 
of delivering 3:00 gal. per min. against 


a pressure of 40.5 Ib. per sq. in. and 
driven by a 100-hp. 440-volt electric mo- 
tor. A condenser water filter is placed 


in the discharge line for the purpose of 
filtering water ahead of the shell-and- 
tube coolers and condensers. 

The tower is supplied make-up water 
by a 6-in. line from the plant water serv- 
ice system, A chlorination unit treats all 
cooling water for the prevention ot algae 
growth. 


The compressor engine power cylinder 
jacket water system consists of 6 atmos- 
pheric sections in the cooling tower coil 
shed, fed through 12-in. mains from the 
compressor building. Cooling water cir- 
culation is maintained by a 12-in. cen- 
trifugal pump rated at 4000 gal. per 
min. against a differential pressure of 
28 lb. per sq. in. The pump is electrical- 
ly driven by a 100-hp. 440-volt motor at 
1150 r.p.m. Two units are used, one for 
standby purposes. 

Engine jacket water for the 3 gen- 
erator prime movers is handled in the 
same manner except 2 atmospheric sec- 
tions are used in the cooling tower. The 
mains are 10-in. and the pump is a 5-in. 


Aerial view shows tank farm. 


centrifugal delivering 1200 gal. per min. 
against a differential pressure of 28 lb. 
per sq. in. A 30-hp. 440-volt electric mo- 
tor provides the necessary power. 


@ Electrical power plant. Three 880- 
hp. 4-cycle 8-cylinder gas engines with 
15-in. bore and 1714 in stroke operating 
at 260 r.p.m. drive 3 direct-connected, 
555-kw., 3-phase, 60-cycle, 480-volt gen- 
erators. The generators have a power 
factor of 08. The d-c. exciter is rated at 
15-kw., 125-volts and is direct-connected 
to the engine. Electrical load on the gen- 
erators with full plant operation will be 
approximately 75 per cent of full load on 
2 units. Under normal] plant operation 
2 units will be operated with 1 for spare. 

The metal-enclosed switchboard con- 
tains the combined switchgear for all 3 
generators. Transformers reduce the line 
voltage from 440 when necessary and 
are of the dry type, 3-phase, delta wound 
to 120/208 volts. All wiring and fixtures 
in hazardous areas are explosion-proof. 
All conductors underground and exposed 
to weather are lead covered. 


@ Steam system. Three sterling type, 
water tube boilers rated at 500 hp. and 
35,000 Ib. per hr. each, supply 200 Ib. 
per sq. in. steam to the plant. The boil- 
ers are gas fired and are equipped with 
turbine-driven. induced draft fans in the 
36-ft. stacks. Feed water is introduced to 
the boilers by two 2-in. single-stage cen- 
trifugal pumps that deliver 140 gal. per 
min. against a pressure differential of 
225 Ib. per sq. in. One pump is operated 
by a 50-hp. 440-volt electric motor, 
whereas the other is driven by a 35.4-hp. 























steam turbine on 200 lb. sq. in. steam. 
A 48-in. diam. by 9-ft. vertical blow- 
down tank is provided for the 3 boilers. 
The feed water heater consists of a 60- 
in. diam. by 15-ft. vertical vessel con- 
taining 3 trays and utilizes 5-lb. per sq. 
in. exhaust steam as the heating medium. 

A 12-in. steam line delivers 70,000 Ib. 
per hr. of steam at 200 lb. per sq. in. to 
the process area from the boilers. A 4-in. 
branch line supplies the fractionating 
pump building; another 4-in. branch 
delivers snuffing steam to the rich oil 
heater. 

The 65 lb. per sq. in. steam exhaust 
of the outboard turbines driving the 2 
high pressure lean oil pumps is used for 
open stripping steam in the still and for 
heating the pentane fractionator reboil- 
er. There is also sufficient quantity ex- 
haust steem from these 2 turbines to re- 
duce to 15 lb. per sq. in. for utility heat- 
ing purposes throughout the plant. Uti- 
lized in this manner it is not necessary to 
install pressure reducing valves merely 
for low-pressure processing steam, in 
which case the potential power of the 
steam would be wasted. 

Two 4-in. condensate return lines, one 
by gravity to the skimming tank from 
the deisobutanizer reboiler and the other 
at 34 lb. per sq. in. to the condensate re- 
ceiver, collect condensed steam in the 
distillation and fractionation areas. 

The 5 lb. per sq. in. exhaust steam 
not employed in reboiling the butane 
fractionator is returned in a 12-in. ex- 
haust header to a low-pressure steam 
condenser. The forced draft low-pres- 
sure steam condenser is a 2-cell steel 
frame supporting 3 finned tube atmos- 
pheric cooling sections containing 20,520 
sq. ft. of cooling surface. The 11-ft. diam. 
fans at the base of the framework de- 





























TABLE 3 liver 302,000 cu. ft. of air per min., re- 
moving approximately 19,280,000 B.t.u. 
, ; r hr. from the 5-Ib. . in. 
Duty Type Size Capacitv, Motive power Rating, ee ee eee oe eo exhaust 
gal. per min. bp. steam. The unit is enclosed by sheet 
1. Gasoline loading... | Certrifugal......... 3-in. 320 Electrie motor.......... 7.5 metal and is designed ° condense 20,- 
2. Distillate loaing...| Certrifugal..-.-. 3 in. 320 | Electric motor... 75 000 Ib. of steam per hr. One fan is driven 
3. Isope itane loading.| Ce itrifugal. . a 2 in. 80 Flectrie motor. . 20 Z i i 
4. Isobutane loadiig. .) Certrifugal......... 2 in. 80 Electric motor. . 3.0 by a 25 hp. 440 volt electric meter, 
6 R it me | ming. roi Ce trifugal RRS = 2 in. - is Flectrie motor.......... 3.0 whereas the second is operated by a 25- 
}. Truck loaufig.....| Reviprocating....... in. x 5 in. x 12 in, y adinna ctatibiaa-ewsic.s i i 
7. Propane loadi ig. .| Resiprocating........ 8 in. x 7 in. x 18 in. a. —_............-. se hp. steam turbine on 200-Ib. per sq. in. 
8. Distill te rerun._..| Reciprocating....... 10 in x3%4 in. x 12 in. ° RO aie ; steam. Both are driven through reduc- 
econultioned. . . . 
: —————— tion gears resulting in a fan speed of 
~116 
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“A Control Instrument Can Be 


No Better Than Its Motor Valve’ 


«e+ SAY PRODUCTION MEN 





DIAPHRAGM OPERATING 


MEDIUM CONNECTION 
we HEAVY DUTY 
RIBBED REINFORCED 
DIAPHRAGM CASES 


UNPERFORATED 
CLOTH INSERTED 
DIAPHRAGM 


UPPER STEM 
3-POINT 
ROLLER GUIDED 
MULTIPLE SPRING 


; THRUST BEARING 
Be <—ge —— SPRING ADJUSTMENT SCREW 


THREADED SPRING CASE 
PERMITS FLEXIBILITY OF 
DIAPHRAGM- SPRING 


COMBINATIONS 4 i 


SPRING GUIDE PLATES 





























DOUBLE STEM CONNECTOR 


SPLIT CONSTRUCTION MAINTAINS e EASILY ACCESSIBLE 

POSITIVE STEM ALIGN MENT AND | ‘ ADJUSTABLE TRAVEL SCALE PLATE 

GREASE CARTRIGE LUBRICATOR 5 

prea dty og ental PI UNIT STUFFING BOX ASSEMBLY 
— a= 

BODIED VALVES : =: 


STEM GUIDED INNER VALVE 

THREADED IN SEAT = 

RING CONSTRUCTION 
(REMOVABLE) 


REVERSIBLE 


HIGH FLOW CAPACITY 
DESIGN 








SIZES 
Yo" to 16” inclusive 










PRESSURES 
BOTTOM PLATE 
$25 0) SSO Se, CONTAINS LOWER 
TEMPERATURES INNER VALVE GUIDE 
up to 750° F. 














TODAY — wherever oil flows — wherever 
ruggedness, dependability, high accuracy 
and low maintenance are prime require- 
ments—McAlear Controls are valued for 
their part in maintaining continuous, 
uninterrupted production. 


McALEAR TYPE H-86 DIAPHRAGM MOTOR VALVES are used in 


conjunction with instruments to control flow, temperature, pressure 
and liquid level—to handle air, gas, vapor, steam or liquid—in all 
types of process systems. Their “high lift’? and “‘characterized”’ plugs 
give wide rangeability and constant proportional flow increase as 
valve opening increases with travel. For complete data on all McAlear 
Type H Motor Valves, write for Bulletin No. 105. 


BRING YOUR CONTROL PROBLEMS TO McALEAR. Draw on the wide experience 
of McAlear engineers ... on their readiness and willingness to help you. For 
informative bulletins and catalog, write McAlear Manufacturing Company, 
Automatic Control Division of Climax Industries, 1961 S. Western Ave., 
Chicago 8, Illinois. 
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Wall Cleaning 








Insure a Good 
Cement Job by | 


Preventing 
Channeling 


A series of B & W Wall Cleaning 
Guides placed on the casing opposite 
the productive sections helps to 
insure a good cement job by .. . 


Removing mud cake. The abrading 
action of the multiple spring wires 
removes the mud cake from the wall 
f the hole, giving a clean surface for 
good cement bonding. 


Centering the casing. Continuous 
centering of the casing assures uniform 
thickness of the cement sheath around 
the casing. 


Preventing channeling. The multiple 
wires give even distribution of cement, 
preventing any “zone of weakness,” 
eliminating fluid migration and _ pro- 
viding low gas/oil ratio. 


= = 
BRUCE LBW KENNETH 


INCORPORATED 


BARKIS So WRIGHT 
GULl Comp leiion Speciabests 
WEST COAST: 3545 Cedar Avenue 
Dong Beach. Calif.» Phone: L: B. 4-8366 
GULF COAST: 305 M&M Building 


Houston. Texas + Phone: Preston 9783 
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——Guides—— 


1750 r.p.m. An 8-ft. diam. by 14-ft. hori- 
zontal condensate accumulator collects 
condensate from the 3 coolers. . 

All condensate returned under low 
pressure from various plant equipment 
is*eventually collected in an 8-ft. diam. 
by 14-ft. horizontal condensate receiver 
supplying a centrifugal boiler feed pump 
previously described. 

Steam condensate from the butane 

fractionator at 5 lb. per sq. in. and raw 
makeup water are handled by a 60 gal. 
per min. 10-stage turbine pump at a dif- 
ferential pressure of 60 lb. per sq. in. 
and driven by a 3-hp. 220-volt electric 
motor. There is also an identical unit for 
standby. Three electrically driven tur- 
bine pumps, 2 operating continuously, 
supply the boiler feed water heater at 
the rate of 50 gal. per min. at a differ- 
ential pressure of 20 lb. per sq. in. 
@ Fuel system. Reabsorber residue gas 
is employed for fuel, giving preference 
to the compressor and generator en- 
gines. Should there be insufficient quan- 
tity of fuel from this source for boilers 
and the oil heater, makeup to the latter 
system is automatically maintained by 
the use of rectifier reflux vapors. Vented 
vapors from the rectifier reflux tank that 
are not required for fuel are returned 
to the injection wells. 

A 6-in. gas line to the 7 compressors 
is reduced from 440 lb. per sq. in., then 
to 75 lb. per sq. in., and finally to 35 
Ib. per sq. in. after which it enters the 
15-in. diam. fuel gas reservoir running 
the length of the compressor house. The 
line is designed to supply 1,350,000 cu. 
ft. per day to the engines. 

A 4-in. branch of the 75 lb. per sq. in. 
line carries 576,000 cu. ft. per day to the 
3 generator engines and is reduced to 1 
Ib. per sq. in. before entering the 16-in. 
diam. by 12-ft. fuel volume tank placed 
at each engine. The 75 lb. per sq. in. main 
also supplies two 3-in. domestic fuel 
lines to the 2 camps. 

Fuel to boilers, oil heater, and other 
uses in the utility section is supplied by 
a 3-in. 250 lb. per sq. in. line from the 
gas absorption area. Useful work is first 
obtained from the high-pressure gas by 
expanding it through the water-well 
pump gas turbine drive, which exhausts 
at 25 lb. per sq. in. A drip tank re- 
moves condensate after which the gas 
is piped through a 4-in. line to the burn- 
er header of the boilers and the rich 
oil heater burners. 

Lines to the boilers and rich oil heater 
have a fuel capacity of 2,200,000 cu. ft. 
per day and 1,000,000 cu. ft. per day, 
respectively. 

@ Engine starting air. Two 64-in. by 
314-in. by 4-in. 250 lb. per sq. in., 27 
cu. ft. per min., 2-stage, angle-type, air- 
cooled compressors, one driven by an 
electric motor and the other by gasoline 
engine, together with four 24-in. diam. 
by 12-ft. vertical air bottles, are placed 
at the west end of the compressor house. 
A 3-in. line to the compressor power 
cylinders supplies 250 lb. per sq. in. air 
for starting. The compressors also sup- 
ply starting air to the generator engines 
by means of a 2-in. line to 2 air bottles 
situated outside the generator building. 


A small portion of the air is reduced 
to 150 Ib. per sq. in. by regulator and 
piped throughout the plant as utility air. 


@ Buildings. The compressors and 
starting-air equipment are housed in a 
30-ft. 514-in. by 216-ft. l-in. by 18-ft. 
prefabricated corrugated sheet iron 
building on concrete foundation. Two 
overhead 8-in. 13-lb. I-beams act as track 
supports for the 11-ft. bridge beam sup- 
porting the 2000-lb. capacity hoist. 

The generator building enclosing the 
3 generators and switchgear is a 48-ft. 
514-in. by 72-ft. l-in. by 18-ft. prefabri- 
cated corrugated sheet iron building 
equipped with overhead monorail paral- 
leling the engine crankshafts and gen- 
erators. 

The 28-ft. 10-in. by 47-ft. 10-in. by 
26-ft. reinforced concrete and steel 2- 
story fractionating pump house has been 
especially designed to house pumping 
equipment on the first floor, which is en- 
closed by hollow tile, reflux tanks on the 
open second story, and shell-and-tube 
condensers on the open roof of the sec- 
ond story. Ready access to the upper 
levels are provided 2 steel staircases at 
both ends of the building. The enclosed 
first floor is equipped with an electri- 
cally driven exhaust fan to remove ob- 
jectionable heat and vapors from pump 
gland leaks. 

The distillation pump building is a 
51-ft. by 52-ft. 3-in. by 15-ft. reinforced 
concrete steel structure enclosed by hol- 
low tile. The first floor houses 3 rectifier 
charge and reflux pumps, 2 still reflux 
pumps, 2 reabsorber lean oil pumps, and 
2 high pressure absorber lean oil pumps. 
The roof space supports the gasoline run 
tank, lean oil surge tank, rectifier reflux 
tank, and still reflux tank. The building 
is also provided with an electrically 
driven exhaust fan. 

Other housing includes a 36-ft. 9-in. 
by 80-ft. 2-in. by 14-ft. utility house, a 
16-ft. by 16-ft. by 8-ft. chlorinator house, 
a 16-ft. by 26-ft. by 8-ft. fire water pump 
house, a 16-ft. by 16-ft. by 8-ft. hose 
house, and a 12-ft. by 14-ft. by 8-ft. 
loading foreman’s house, all of prefab- 
ricated corrugated sheet iron. 


@ Camps. Two camps are provided for 
employes of the plant. A 10-dwelling 
camp for staff and supervisory personnel 
is situated close to the plant location, 
and a second camp of 25 dwellings is 
also provided. All houses are of frame 
construction with asbestos sheet siding, 
hardwood floors, gas, water, and lights. 
Sizes range from 4 to 5 rooms with a 
garage for each unit. 

@ Contractor and company supervisor. 
Petroleum Engineering, Inc., Houston, 
Texas, was the designated engineer and 
contractor by Shell with the task of de- 
sign, drafting, engineering, and construc- 
tion of the entire plant from specifica- 
tions provided by Shell and under Shell 
supervision. The Gas-Gasoline Depart- 
ment of Shell’s Texas Gulf area is under 
the direction of T. R. Goebel, manager, 
and M. R. Church, assistant manager. 
Representing the company in design and 
initial operation of the plant was J. T. 
Jordan, Shell process engineer. % % ® 
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INTERNAL TUBING CALIPER® 


By PRESTON E. CHANEY, Sun Oil Company 


Tue problem of internal corrosion in 
the tubing and wellhead fittings of gas- 
condensate wells has become a matter of 
creat importance to the gas-producing 
industry. 

in recent years, corrosion has been re- 
sponsible for the failure of numerous 
tubing strings, and in a few cases has 
caused complete loss of the well. 

[he appearance of this new corrosion 
problem suggested the need for some 
means of measuring the extent and loca- 
tion of corrosion damage in gas well tub- 
ing that did not involve killing the well 
and pulling the tubing for a surface in- 
spection. Work undertaken in the Sun 
Oil Company’s Beaumont division lab- 
oratories, toward the development of a 
tool for this purpose has led to produc- 
tion of Chaney-Barnes tubing caliper’. 

[his caliper is entirely mechanical, 
and is adapted to be run into the tubing 
yn a measuring line, using equipment 
similar to that required for bottom hole 
pressure and sampling operations. 

@ Calipering mechanism. Referring to 
Fig. I, just below the fishing neck and 
swivel is the calipering mechanism 
proper. Calipering is accomplished by 
means of 6 or more independently oper- 
ating lever arms, to the outer end of 
which are attached small wheels or roll- 
ers to contact the tubing wall. Each lever 
arm is provided with a spring to urge the 
feeler wheel outwardly against the tub- 
ing wall. The inner arms of the 6 levers 
contact a polished steel plate on the end 
of the stylus rod, and it may be seen that 
the stylus is driven downward whenever 
any one of the feeler wheels moves out- 
wardly intoa pit. In the event that there 
are several pits of varying depth about a 
single cross-section of the tubing wall, 
the stylus will be actuated by the 1 feeler 
arm corresponding to the deepest pene- 
tration of the tubing wall and will be 
lifted free of the other 5 arms. The cali- 
per might be considered pessimistic in 
this respect, as it shows the minimum 
wall thickness at any point traversed 
rather than the average wall thickness at 
that point; however, this is an advantage 

*Presented before Natural Gasoline Associa- 
tion of America, Dallas, April 17-19, 1946. 

‘Through an agreement with Sun Oil Com- 
pany, Otis Pressure Control, Ine., Dallas, 
Texas, has been granted exclusive license to 


provide a corrosion survey service using the 
new instrument, called the Otis Tubing Caliper. 
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rather than a disadvantage, because the 
safety of the tubing with respect to 
pressure is determined by the minimum 
wall thickness and not by the average 
wall thickness of the pipe. 


@ Centering mechanism. In order that 
the caliper may function properly, it is 
essential that it be centered with respect 
to the tubing. Centering is accomplished 
by means of the spring loaded centering 
plug, which contacts the inner arms of 
the feeler levers on the side opposite to 
the stylus mechanism. This plug is care- 
fully ground so as to contact all the lever 
arms simultaneously when the instru- 
ment is properly centered in a smooth 
walled tube. In pitted tubing, if one 
lever arm moves outwardly into a pit, 
that lever will no longer contact the cen- 
tering plug; however, the 5 remaining 
lever arms maintain contact with the 
plug, and serve to center the device 
accurately, while the sixth arm actuates 
stylus to record maximum pit depth. 


FIG. 2. Caliper log, noncorroded tubing. 


FIG. 1. Side view tubing caliper. 


@ Chart drive and recording mechan- 
ism. With the mode of operation of the 
calipering mechanism in mind, we may 
now study the chart drive mechanism. 

Near the bottom of the caliper will be 
found 2 wheels on opposite sides of the 
instrument. The lowermost of these 
wheels is spring loaded, and serves only 
to maintain contact between the upper 
wheel and the tubing wall. 

The upper wheel is of such diameter 
as to center the caliper within the tubing 
bore when in contact with the tubing 
wall. This wheel rolls against the tubing 
wall and, through the gear train shown 
on Fig. I, causes rotation of the splined 
shaft between the top of the gear box 
and the bottom of the chart chamber. 

The inner wall of the instrument case 
is threaded to receive threads on the 
upper end of the chart chamber so that, 
as the chart chamber is rotated by the 
movement of the instrument through the 
tubing, it is also caused to advance along 
this thread. In practice the chart, which 
consists of a coated sheet of metal foil, is 
inserted into the chart chamber, and the 
chamber is screwed into the case until 
the bottom of the chart chamber contacts 
the stop pin shown in Fig. I, just above 
the gear box and in the righthand wall of 
the outer case. With the chart chamber 
in this position, the instrument is as- 
sembled and run in the hole. 


FIG. 3. Caliper log, corroded tubing. 
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Permanent, Leak-Proof, Welded- Seals 
are Successful with RECTORHEADS/ 











~ 


No opposing forces applied to ring or weld; 
No stresses welded-in; No resilient 
packing needed or used. 


Note the simplicity of this construction. There you have the secret of successful welded 
seals with Rectorhead on any grade of pipe. 

The welding ring is allowed to float during the entire welding operation. It is not 
subjected to such opposing forces as flange bolt pressure during either the welding operation 
or afterward. The smaller volume of metal in the ring permits complete and uniform preheating 
allowing natural expansion of both pipe and ring. After welding, the ring sits down on a 
definite machined seat in the casing head. The Standard API metal ring is seated at the 
juncture of welding ring and head body, so that tightening API flange bolts cannot distort the 
welding ring or break the weld. 

RECTORHEAD welded seals have been proved, by years of service on thousands of 
the most difficult wells and highest pressures, to have a permanency that is unattainable 
by resilient seals. There is nothing to deteriorate or wear out about a RECTORHEAD welded 
seal. Not even fire destroys the effectiveness of a RECTORHEAD welded seal, as has been 
proven by many such accidents. Costly work-overs to replace soft packing and loss of 
production at regular intervals are not necessary when you hook-up your wells with 
RECTORHEADS. 

Remember it's the design to which welding is applied that assures 
Safe, Strong, Permanent Welded Seals 


RECTOR WELL EQUIPMENT CO., INC. 


FORT WORTH, TEXAS 


Export: Lucey Export Corp., Woolworth Bidg., N. Y. C. 
Representatives in All Active Fields 
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FIG. 4. Comparison of caliper log and corresponding tubing. 


In going down the hole, the motion of 
the gear train tends to screw the chart 
chamber farther into the outer case, 
which of course is prevented by the stop 
pin. Hence the chart chamber does not 
move in going into the hole, and the 
ratchet mechanism shown at the bottom 
of the chart chamber operates to prevent 
locking the gear train. 

When the lowest point to be calipered 
has been reached, the instrument is 
pulled out of the hole at a rate not ex- 
ceeding 100 ft. per min. The direction of 
rotation of the gear train is now reversed, 
so that the chart chamber begins to ro- 
tate and to advance along the threaded 
connection. 

Assuming a perfectly smooth walled 
tube, it will be seen that this motion of 
the chart chamber would cause the 
stylus to scribe a spiral line upon the 
chart material, corresponding in pitch to 
the pitch of the thread connecting the 
chart chamber with the outer case. This 
spiral, upon removing the chart for in- 
spection, would be seen as a series of 
parallel lines on the chart. Any pits in 
the tubing wall, however, will cause 
longitudinal motion of the stylus, and so 
produce deviations from the straight and 
parallel nature of these lines. The mag- 
nitude of these deviations may be read 
directly as the depth of the deepest pit 
at that particular point. These charts can 
best be understood by reference to Figs. 
2 and 3. Fig. 2 is a caliper log on a rela- 
tively new and uncorroded tubing string, 
while Fig. 3 is the caliper log on a severe- 
ly corroded string of tubing. 

@ Absence of packing glands. There is 
one additional feature of this instrument 
that should be noted. The caliper is en- 
tirely free of packing glands. The full 
well pressure is freely admitted to all 
parts of the caliper mechanism, includ- 
ing the chart chamber. The chart is pro- 
vided with a special oil and water re- 
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sistant coating to permit logging in the 
presence of these fluids. 

The elimination of packing glands, 
with their inherent frictional lag, per- 
mits the stylus to follow more closely the 
motions of the feeler arms, so as to pro- 
vide a more accurate record of small va- 
riations in the interior configuration of 
the tubing wall. 

Also there is no danger of collapse of 
the outer wall of the instrument, for 
pressure loading does not occur. The 
caliper can be run safely under any pres- 
sure for which the measuring line pack- 
ing gland is safe. 








TABLE I. Caliper Specifications 





Teton gne................ 2-in. API 2%%-in. API 
Approximate weight of 
M55 6. 6:5i0.6. 0.038.000. 14 Ib. 19 lb. 
Outsi.e diameter of 
1.66 in. 2 in. 
Overall length.......... 37 in. 38 in. 
Scale of record......... 1-in.=7 ft. thg. 1-in.=6 ft. tbg. 
Range of single survey . .2300 ft. 2300 ft. 
No. of feeler wheels... .. 6 8 


(Successive runs to any desired depth) 








@ Interpretation of records. Referring 
to Fig. 2, which is a caliper log on a com- 
paratively new and uncorroded tubing 
string, it will be observed that the chart 
lines are relatively straight and parallel, 
except of course at the tubing couplings 
where the feeler arms expand to their 
maximum limit of travel. The numbers 
on either side of the couplings refer to 
the number of the tubing joint in the well 
as counted from the surface. 

In order to determine the average in- 
side diameter of the tubing, it is cus- 
tomary to set the maximum expansion of 
the feeler wheels to a predetermined 
value slightly less than the internal 
diameter of the tubing couplings. With 
the instrument set in this manner, the 
peaks on the log at the callars represent 
a known diameter, and by a simple 


measurement and calculation it is possi- 
ble to establish the internal diameter 
represented by the base line, which will 
be the average internal diameter of the 
tubing. Such measurements are required 
in the event that generalized erosion or 
corrosion of the tubing is suspected. 

The interpretation of caliper logs 
showing corrosion pits can best be un- 
derstood from a study of Fig. 3, a caliper 
log on a severely corroded tubing string. 

The distance between the lines on the 
chart corresponds to a change in radius 
of the tubing of 0.05 in. Hence any pit 
that allows the chart line to advance to 
the adjacent line is 0.05 in. deep, or if to 
the second line it would be 0.10 in. deep, 
etc. This simple relationship permits 
rapid estimation in the field of the extent 
of corrosion damage. As a final check, 
the chart may be enlarged by photostat- 
ing, and more accurate measurements 
made at the critical points. 

In interpreting the results of caliper 
surveys, it is important to bear in mind 
that the depth of a pit as shown on the 
log is the minimum possible depth of the 
pit. The pit is measured by the 5% in. 
diam. feeler wheels, and not by a true 
point contact. Hence pits of very small 
diameter will be recorded at somewhat 
less than the true depth. 

Fortunately, the deeper pits are in 

most cases of comparatively large diame- 
ter as a result of undercutting and ero- 
sional action, and the feeler wheels are 
usually able to penetrate very close to 
the. full pit depth. 
@ Comparison of caliper log with vis- 
ual inspection of tubing. The final test 
for any subsurface caliper is a careful 
comparison of the caliper log with the 
actual tubing pulled from the well. 

At present, 3 wells surveyed with the 
Chaney-Barnes caliper have been 
worked over because of corrosion indi- 
cated by the caliper log. In each case, 
several joints of tubing showing severe 
corrosion on the caliper log were split in 
order to compare the pits in the tubing 
caliper log. In each case, the correlation 
was quite satisfactory. 

In a report of this nature, it would not 

be practical to present a detailed com- 
parison of each joint of tubing with the 
corresponding caliper record; however, 
Fig. 4 shows portions of the tubing 
from one of these wells with the corre- 
sponding caliper log. The numbers on 
the tubing photographs denote the posi- 
tion of the tubing joint in the well, and 
correspond to the joint numbers as 
shown on the caliper log. A comparison 
of the log with the tubing joints illus- 
trated in this figure indicates the close 
correlation that may be expected. 
@ Conclusion. The Chaney-Barnes tub- 
ing caliper may be calibrated to measure 
the depth of corrosion pits, as well as 
the internal diameter of the tubing joint 
with an accuracy of + 0.01 in. 

Three wells surveyed with the caliper 
have been worked over because of cor- 
rosion damage indicated by the caliper 
survey. A visual inspection of the tubing 
from these wells was in close agreement 
with the caliper survey record in each 


case. kkk 
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NON-DESTRUCTIVE FIELD TESTING 


By C. D. HAVENS, Southwestern Division Manager, Magnaflux Corporation 


Insrection of critical metal parts is a 
problem that has been with industry for 
a long time. Today, probably the most 
widely used method of inspection is a 

visual inspection 

painstaking and 
careful inspector. The object, of course, 
is prevention of costly service failures. 

Unfortunately, visual inspection is not 
always reliable. Surface conditions that 
appear to be a cause for worry and pos- 
sible failure, leading to rejection, may 
have no bearing on the service life of 
the article inspected. Likewise, defects 
that seriously weaken the piece of equip- 
ment or part being inspected, or tend to 
shorten its normal fatigue life may 
sometimes show little or no visible sur- 
face indication of the seriousness of the 
defect. Quite frequently parts or equip- 
ment with this type of discontinuity are 
returned to service where failure is in- 
evitable. 

Many aids have been developed to as- 
sist in making visual inspection more 
positive. Aids of a mechanical nature, 
electrical instruments, electronic devices, 
and many others have been developed to 
assist in determining the soundness of 
stressed articles. Two of the more recent 
developments in the “non destructive” 
methods of testing that are being widely 
used throughout the entire petroleum in- 
dustry are discussed in this and subse- 
quent installments of this series. 

These two methods are known as the 
“Magnetic Particle Inspection Method” 
and the “Fluorescent Penetrant Inspec- 
tion Method,” respectively. This article 
will deal with the application of the 
“Magnetic Particle Inspection Method” 
as it now is being used in the drilling and 
production branches of the petroleum 
industry. Subsequent articles will deal 
with both of the above mentioned meth- 
ods as applied to other branches of the 
petroleum field. 

A consideration of the causes and his- 
tories of metal failures in equipment 
emphasizes the need for improved meth. 
ods of inspection. 

Very costly and specialized equipment 
plus a very great degree of knowledge 
and skill is required to drill wells to 
depths of 16,000 ft. and more. Tremen- 
dous loads are put on drilling equip- 
ment. Although relatively few holes have 
ever been drilled to that depth, wells of 
8,000 ft. to 12,000 ft. deep are common. 

One of the most expensive as well as 
the most frequent types of metal fail- 
ure in drilling is the so called “twistoff,” 
or parting of the drill pipe. In very few 
instances, however, can such drill pipe 
failures be classed as true twistoffs. By 
far the largest percentage of all drill 
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pipe failures are directly traceable to 
some form of notch fatigue. The term 
notch fatigue is quite broad and covers 
such discontinuities as gouges in the 
pipe caused by abrasion against the wall 
of the hole, by tongs slipping when mak- 
ing up or breaking down the stands of 
pipe. Pipe turning in the slips or rough 
handling of the pipe may produce notch- 
es that lead to eventual failure. One type 
of very dangerous notch is that caused 
by corrosion, prevalent in certain fields. 
In these fields the notch effect of the 
corrosion is heightened by the corrosive 
atmosphere or surrounding medium in 
which the pipe works. 

Although pipe manufacturers strive 
to produce drill pipe of high notch re- 
sistance through metallurgical means, it 
it difficult to produce any material that 
will withstand notches and their subse- 
quent stress-raising effect. The sharper 
the notch, the greater the stress-raising 
effect. For this reason a tight-lipped, 
shallow, and even microscopic crack is 
far more likely to result in failure than 
a deeper, wider, and more rounded bot- 
tom type of notch or discontinuity. In 
notch fatigue, all notches eventually re- 
solve or progress into fatigue cracks. 
When a true crack has been started fiom 
a notch, progression of this crack to fail- 
ure is inevitable. The rate of progression 


is dependent on rate of loading, amount 
of loading, and the surrounding utmos-. 
phere. In drill pipe, it is difficult to pre- 
dict the actual loading conditions and 
the atmosphere is conducive to rapid 
crack propagation, with the result that 
a crack of any type or size in drill pipe 
is so serious that the joint should be dis- 
carded. 
@ Pumping equipment inspection 
problems. Pumping equipment in the oil 
field usually refers to such items as re- 
ciprocating pumps, pumping units, tub- 
ing, sucker rods, engines, valves, fittings. 
and other mechanical devices. 
teciprocating parts are usually highly 
sensitive to notch fatigue because of di- 
rect stress reversals under operating con- 
ditions. Crankshafts, rods, gears, and 
other parts of engines fail from fatigue. 
Pump bodies, tubing, cylinders, and 
walking beams also fail because of fa- 
tigue. In all cases of fatigue failure, the 
loss of valuable production must be 
added to the direct cost of labor and 
parts used in repairing or replacing the 
failed parts or equipment. 
@ Magnetic particle principle ex- 
plained. In order to guard against notch 
fatigue, some means of locating sharp 
notches and cracks is definitely indi- 
cated. Such means are readily provided 
by the Magnetic Particle Inspection 


Applying Magnaflux powder through special blowers. Coils around 
pipe provide magnetic field, obtaining current from inspection truck. 


U Ari 


JRPURATION 


_ 


7 





127 











Steam cleaning tool joints prior to inspection. 


method. In this method, naturally the 
parts to be inspected must be magnet- 
izable, but as almost all the steels used 
in petroleum production are magnetic, 
this method is most applicable. The 
theory behind the process is compari- 
tively simple, but like most simple meth- 
ods. requires complete knowledge on the 
part of the inspector. Briefly, in per- 
forming this type of inspection, the part 
to be inspected is magnetized, both the 
direction and amount of the magnetic 
field being carefully controlled. When 
the magnetic field induced in the part 
crosses a crack or sharp notch at ap- 
proximately a 90-deg. angle, minute mag- 
netic poles are set up at each side of 
the discontinuity similar in effect to those 
of a horseshoe magnet. While the part is 
in a magnetized state, finely divided fer- 
romagnetic particles (Magnaflux pow- 
der*) are brought into the proximity 
of these local poles either by blowing 
the powder over or dusting the powder 
on the part. Just as a horseshoe magnet 
will attract and hold nails and bits of 
iron and steel, so do these smail local 
poles set up by the discontinuity attract 
and hold the magnaflux powder. The ex- 
cess powder is blown off, leaving the 
powder attracted and held by the discon- 
tinuity to produce what is known as a 
Magnaflux Indication. The trained op- 
erator and inspector can readily inter- 
pret these indications regarding the type 
and seriousness of the defect they indi- 
cate. Through the use of this method, 
cracks so small or tight lipped as to be 
invisible to the eye even under magnifi- 
cation are readily located and even those 
that can be seen under close scrutiny can 
be found in a flash. Sometimes scratches 
or other marks that appear to be cracks 
or deep sharp-bottomed notches, through 
visual examination, are shown by this 
method to be of no consequence, thereby 
saving rejection of a serviceable part. 

@ Inspection service at drilling rigs. 
Within the past year, trucks have been 
designed and put into service for -the 
purpose of making magnetic particle in- 
Magnaflux, Reg. U. S. Patent Office, Trade- 
mark of Magnaflux Corporation applied to its 
quipment and materials non-destructive test- 
ing. Processes and methods in which such 


quipment and materials are used are covered 
by various U. S. Letters Patents. 
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spection of drill pipe, rigs, and draw- 
works in the field. These trucks are 
equipped with generating units especial- 
ly designed to provide proper magnetiz- 
ing current, and are equipped with steam 
cleaning apparatus and other facilities 
needed to make inspection rapid and eco- 
nomical. From the beginning, inspection 
of equipment at the drilling rig has 
helped to reduce the number of drill 
pipe failures. In Florida, for example, 
a driller had a succession of drill pipe 
failures that occurred for no apparent 
reason. A magnetic particle inspection 
showed approximately 15 per cent of his 
drill pipe had minute fatigue cracks 
occurring approximately 18 in. to 24 in. 
from the box or pin end of the pipe. 
These cracks formed a network around 
the pipe, extending as far as 24 in. along 
the pipe. The joints having cracked sec- 
tions were discarded and the rest of the 
joints returned to service, where they 
subsequently drilled more than 21,000 
ft. of hole without another failure. This 
record followed the succession of 6 fail- 
ures in drilling 1200 ft. before the de- 
fective joints were discarded. 

In another case, a drilling contractor 
in West Texas experienced 10 drill pipe 
failures in drilling one well to 7345 ft. 
Inspection of the drill pipe resulted in 
discarding 86 joints, because of cracks 
begun by corrosion pitting and notches. 
Following the inspection and elimina- 
tion of the defective pipe, he has com- 
pleted one 8000-ft. well, one 8500-ft. well, 
and one 7500-ft. well. No drill pipe fail- 
ures have occurred since the inspection, 
and the fourth well at the time of this 
writing was more than 4000 ft. deep. All 
these wells are in the same area and 
penetrate the same formations in which 
the previous failures occurred. 

These are case histories taken from 
field experience; however, it should be 
borne in mind that magnetic particle in- 
spection is not a “cureall” for drill pipe 
troubles, for, as all drillers know, pipe 
will wear, corrosion will occur, and drill- 
ing accidents or difficult drilling condi- 
tions may put undue stress on the pipe 
and cause failure. 

It is axiomatic that proper drilling 
weight, mud control, and many other 
factors have a direct relatiénship to drill 


y, 


Inspectors check cracks in imperfect thread of tool joint. 


pipe life. Although all defective joints 
of pipe may be removed from a string 
after one inspection, experience has 
shown that periodic inspection is neces- 
sary to minimize drill pipe failures. The 
frequency of inspection depends on the 
drilling conditions as well as the condi- 
tion of the pipe. 

@ Magnetic particle inspection of 
pumps. A certain rig caught fire and was 
partially destroyed. The insurance com- 
pany’s inspectors had all apparently us- 
able parts of the rig salvaged and 
cleaned. A large mud pump was cleaned, 
sand blasted, and pronounced fit to re- 
turn to service. The owner, however, had 
the pump inspected by the magnetic 
particle method, by one of the field trucks 
in the area, and three cracks, extending 
completely through the main castings, 
were found. Either of two of these cracks 
probably would have caused failure of 
the pump. The pump was immediately 
scrapped, and a very costly shut down 
of the rig was avoided. 

Engines as well as pumps are subject 

to fatigue failures, or the quite frequent- 
ly erroneously called “crystallization” of 
metals. During the periodic overhaul of 
these machines, inspection by the mag- 
netic particle method may disclose fa- 
tigue cracks that would finally result in 
failure. Fatigue cracks have been found 
in crankshafts, fillets, connecting rods, 
pistons, and gears. The inspection of 
engine and pump parts is probably one 
of the widest known applications of mag- 
netic particle inspection today. 
@ Inspection of sucker rods and tub- 
ing. Records show that sucker rod fail- 
ures are somewhat similar to those of 
drill pipe. Failure usually occurs near 
the box or pin end of the rod, and usually 
results from fatigue or corrosive fatigue. 
Periodic magnetic particle inspection, 
during the servicing of a pumping well, 
will eliminate many of the sucker rod 
failures. 

Tubing inspection can be performed 
when the tubing is removed from the 
well for servicing. Several producers 
have established a policy of inspecting 
all tubing. Much tubing that would nor- 
mally have been junked is salvaged, and 
the discarded tubing minimizes failures 
that would probably have occurred. 

kk * 
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HYDROCARBON THERMODYNAMICS: 


By WAYNE C. EDMISTER, Foster Wheeler Corporation 


@ Calorimetric data. In addition to 
volumetric and phase relation data, va- 
rious kinds of calorimetric data are re- 
quired in the development of charts and 
tables of thermodynamic properties of 
hydrocarbons. These required calori- 
metric data include: (a) Heat capaci- 
ties for liquids and vapors; (b) Joule- 
Thomson coefficients for vapors; (c) 
heats of vaporization, and (d) heats of 
formation and combustion. 

By means of thermodynamics a mini- 
mum of calorimetric data go a long way. 

The preparation of enthalpy-entropy 
charts require vapor heat capacity data 
in estimating the isobaric effect of tem- 
perature on the entropy and the enthal- 
py. The experimental determination of 
heat capacities requires precise equip- 
ment and a high degree of skill. Heat 
capacities of gases has been the subject 
of considerable experimental and mathe- 
matical study. Specific heats of gases 
may be found in two ways; (a) Spectro- 
scopic method, and (b) with an adia- 
batic calorimeter. Without going into 
the subject further, it is sufficient for 
these discussions to present the plot of 
vapor heat capacities in Fig. 7. Heat 
contents of petroleum liquids and vapors 
have been determined, correlated, and 
published in the technical literature. 

Joule-Thomson coefficients are deter- 
mined by measuring the temperature 
and pressure changes while throttling 
the vapor slowly. As no quantitative fluid 
or heat measurements are involved, this 
determination is much easier than the 
measurement of specific heats. The iso- 
thermal pressure correction to the en- 
thalpy can be measured by a similar 
procedure, in which heat is added dur- 
ing the expansion to maintain the out- 
let temperature the same as the inlet 
temperature. In this experiment the 
fluid flowing and the heat added must be 
measured. This amounts to combining 
the Joule-Thomson coefficients and the 
specific heat determinations in one ex- 
periment. As a matter of interest, the 
isothermal effect of pressure on the en- 
thalpy may be computed from P-V-T 
data by thermodynamic equations. 

The latent heat of vaporization is re- 
quired in preparation of enthalpy plots. 
rhis heat quantity may be determined 
experimentally or it may be computed 
from precise volumetric and vapor pres- 
sure data. Experimental data are de- 
sired, although the determination of 
latent heats of vaporization is not a 
simple matter. For pure components the 


"Presented before California Natural Gaso- 
line Association, Los Angeles, November, 1945. 
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PART 2 


calorimeter would operate at constant 
temperature and pressure, whereas for 
mixtures one or the other must be varied. 
The heat of vaporization decreases as 
temperature and pressure are increased, 
the value being zero at the critical point. 

Fig. 8 is a plot of the molal entropy 
of vaporization vs. reduced temperature 
for hydrocarbons. This plot was pre- 
pared from experimental and calculated 
data. This plot may be used in estimat- 
ing the latent heat of vaporization for 


mixtures as well as for pure components. 
Knowing the latent heat of vaporization 
at one point, the heat of vaporization at 
other points may be computed as fol- 


lows: 
2 \(_T_ 
at, (~)(-) 


Where values of © are the molal en- 
tropies, values of T are the absolute tem- 
peratures, and values of AH are iso- 
thermal latent heats or the difference be- 
tween the saturated vapor and liquid 
lines at the same temperature. The value 


AH, = 





{05 


FIG. 7. (Reference 29. All references at end of last article in series.) 
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FF em eS In Fluid “Cat-Crackers," spent catalyst stripping 
She SPiopeson 










is essential for optimum earning power. 


Th Yep e Spent catalyst, when withdrawn from the reactor, con- 
She tlh : 

tains absorbed and entrained hydrocarbon vapors. Un- 
less these vapors are recovered prior to regeneration of the catalyst, they are lost. 


A modern stripping system removes these hydrocarbon vapors associated 
with the spent catalyst. This action has a twofold cffect on the operation of the 
process. First, through recovering and returning the hydrocarbons to the product 
stream, it increases overall product output; and second, the recovery saves the 
additional regenerator capacity that would otherwise be required to burn the en- 
trained and absorbed hydrocarbons. 


These facts disclose immediately that the spent catalyst stripper results not 
only in an enhanced return from the charge stock, but also in both lower initial 
outlay and lower operating cost. 





She Croncllston There is no substitute for the best design 
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: of the latent heat at the starting point, 

FIG. 8. (Reference 32.) AH, should be at a sufficiently low tem- 

perature where pressure has little or no 
effect on the heat of vaporization. 

ENTROPY. It is of interest to point out that the 

OF VAPORIZATION “isothermal” latent heat of vaporization. 

FOR — in this way, . not zero at a 

critical temperature, but is zero at the 

HYDROCARBONS cricondentherm point or the point of 

maximum temperature on the border 

curve. 

In computing the reduced tempera- 
ture make the ® readings from Fig. 8 
and, applying the above equation, the 
cricondentherm or point of maximum 
temperature should be used instead of * 
the critical or psuedo-critical so that 
the isothermal heat of vaporization for 
- i, the mixture will be zero at the maximum 
temperature on the border curve. 

Heats of combustion have two applica- 
e tions in hydrocarbon processing: (a) 
Combustion calculations. and (b) heats 
of formation and decomposition. The 
complete combustion to CO, and H,O 
with an accurate measurement of the 
heat evolved, is readily accomplished in 
a constant volume bomb calorimeter. In 
most applications of calorimetric heat 
of combustion data, the process occurs 
at constant pressure rather than at con- 
stant volume, making it necessary to cor- 
rect the calorimetric data to a “net” 
basis by allowing for the heat of conden- 
sation of the water formed in the com- 
bustion. Heats of combustion of hydro- 
carbon gases is readily determined at 
constant pressure. 

@ Derived thermodynamic correla- 
tions. The intermediate step between 
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MOLAL ENTROPY OF VAPORIZATION 
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TUBE-TURN WELDING FITTINGS 


HEN pipe and fittings agree in O.D., I1.D. and 
wall thickness, alignment from the outside brings 
them into perfect alignment on the inside also. The 
dimensional accuracy of Tube-Turn welding fittings 
permits installing any pipe line according to design 
without making allowances for variations in indi- 
vidual fittings. 

All Tube-Turn fittings of the same part number 
are identical in all dimensions. Quality-controlled 
Tube-Turn fittings incorporate uniform wall thick- 
ness, smooth inner wall and close-knit grain struc- 
ture. This complete line is available in sizes ranging 


TUBE-TURN 859 


TRACE Marx 


PETROLEUM 
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from one-half inch to 30 inches to meet all your 
fittings requirements. 

Consult your favorite piping authority and see 
your Tube Turns distributor. For more information 
on the superiority of Tube Turns’ exclusive manu- 
facturing methods and data on successful installa- 
tions in many industries, write for Catalog 111. 


. + * 
Selected Tube Turns Distributors in every principal city are ready 
to serve you from their complete stocks. 
TUBE TURNS (Inc.), Louisville 1, Kentucky. Branch Offices: New York, 
Washington, D. C., Philadelphia, Pittsburgh, Cleveland, Detroit, Chicago, 
Houston, San Francisco, Seattle, Los Angeles. 


Welding Fittings and Flanges 
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FIG. 10. (References 6, 10, 18, 24, 26, 35, 36.) 


AMI VERSUS Ph & Tp 
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FOR HYDROC 





REDUCED PRESSURE P, 








the finished charts and tables of thermo- 


dynamic properties on the other hand is 
the development of derived thermo- 
dynamic correlations, such as those pre- 


sented in Figs. 9, 10, 11 and 12. These 
correlations were prepared by graphical 
methods, using the equations given in 
Table 3 and the data correlations dis- 
cussed above. 

Fig. 9 is a plot of fugacity pressure 
ratio as a function of reduced tempera- 
ture and pressure. This plot is for use 
in estimating fugacities of liquid and 
vapor hydrocarbons. The total pressure 
is used in calculating vapor fugacities 
and the vapor pressures are used in com- 
puting liquid fugacities, both readings 
being made at the same temperature, 
i.e. the temperature for which the equi- 
librium constants are desired. The criti- 
cal conditions of the individual compo- 
nents are used in applying this chart. 
In using this chart to estimate phase 
equilibria constants for hydrocarbons, 
readings must be made for some com- 
ponents at conditions below their boiling 
point or where the components would 
be all liquid if not in a mixture with 
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lighter components. In order to make 
the f/p plot applicable to these condi- 
tions the low temperature curves have 
been extended beyond the range ob- 
tained from P-V-T data. This has been 
done by means of experimental data. 
Therefore, Fig. 9 represents a composite 
of experimental data and thermodynam- 
ic calculations. 

Fig. 10 is a generalized plot of the 
isothermal pressure correction to the en- 
thalpy of vapors as a function of reduced 
temperature and pressure. The constant 
K, is in the same units as AH and is a 
function of the critical properties of the 
hydrocarbon or mixture in question, be- 
ing equal to 0.1851 Pc «,. B.t.u. per lb., 
where Pc is in lb. per sq. in. abs. and «, 
in cu. ft. per lb. Thus the ordinates 
and parameter of Fig. 10 are “reduced” 
properties depending upon the critical 
conditions. The critical residual vol- 
umes are not usually known for hydro- 
carbons or mixtures; however, K, can 
be correlated with Pc and Tc very read- 
ily. Fig. 10 was developed entirely from 
P-V-T data by the methods described 
above using the P-V-T correlation shown 
on Fig. 6. It is of interest to point out 
that this correlation was developed for 
pure hydrocarbons but has been used 
for mixtures as well as other gases, such 
as SO, with satisfactory results. In ap- 
plying the correlation to hydrocarbon 
mixtures or petroleum fractions, pseudo- 
critical conditions must be used. 

Fig. 11 is a similar generalized plot 
given an entropy function. In this case 
the constant K, is in the units as S! 
and equal to Pex ./Tc. With reference 
to the use of this plot, it should be noted 
that Fig. 11 gives part of the isothermal 
pressure correction to the entropy, the 
balance being obtained by integrating 
pressure as shown in the equation given 
in Table 3. By means of Figs. 10 and 11 
and the critical properties, the isother- 
mal effects of pressure on the entropy 
and enthalpy may be estimated for pure 


TABLE 4—Phase equilibrium relationships for 
ideal and nonideal solutions. (References 2, 7.) 





PHASE EQUILIBRIUM 





Vapor Pressure RELATIONSHIP 


COMBINING DALTON’S LAW, p=Py 


AND RAOULT’S LAW, p=17X_ GIVES 
p= x= Py VALID ONLY AT LOW 
PRESSURES FOR 

K=% =] |1DEAL. SOLUTIONS 


K=EQUIL. PHASE DISTRIBUTION CONST. 

X,y =MOL FRACT. IN LIQ.& VAP. 

p,™ P =PARTIAL, VAPOR AND TOTAL 
PRESSURES 


Fugacity Equitiprium RELATIONSHIPS 
IDEAL SOLUTIONS - FUGACITY OF EACH 
COMPONENT IS PROPORTIONAL TO ITS MOL 
FRACTION AT EVERY TEMPERATURE & PRES 
£.x= fvy 


nck (OE)4 


f= f= FUGACITY OF PURE COMPONENT 
IN LIQUID PHASE OR AT THE 








Fucacity —- EscAPING TENDENCY 
FOR PERFECT GAS 
af;=RT Ln ™% 
For ACTUAL GAS + 
AFr RT Ln vA, 
WHERE f IS THE FUGACITY, WHICH IS 
DEFINED TO REPLACE PRESSURE, 
FROM WHICH 


Pp 
RT Un§ = - [x dP 
WHERE O¢= V—- BI 


VAPOR PRESSURE , TI. 
f,=f,= FUGACITY OF PURE COMPONENT 
IN VAPOR PHASE OR AT THE 
TOTAL PRESSURE, P. 
NON-IDEAL SOLUTIONS — FUGACITIES OF 
COMPONENTS IN BOTH LIQUID AND VAPOR 
PHASES ARE FUNCTIONS OF TEMP, PRES., 
AND PHASE COMPOSITIONS 
|. PHASE DIAGRAM METHOD 
2EQuiL. BOMB METHOD 
3.CONVERGENCE PRESSURE 
4 EQUATION OF STATE METHOD 
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FIG. 11. (Reference 6.) 
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FIG. 12. Specific heat ratios for hydrocarbons. (References 6, 25, 37.) 
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hydrocarbons and their mixtures. A sim- 
ilar plot has been developed to give 
the isothermal pressure correction to the 
specific heat of vapors at constant pres- 
sure. 

In Fig. 12 ratios of specific heats at 
constant pressure and constant volume 
are shown as a function of reduced tem. 
perature and pressure for various pure 
hydrocarbon vapors. This chart was de- 
veloped from specific heats at a constant 
pressure of one atmosphere and the 
thermodynamic functions described 
above. This correlation shows the effects 
of temperature and pressure on the spe- 
cific heat ratio. The Cp/Cv values may 
be determined for mixtures by assum- 
ing the values for individual compo- 
nents are additive or by using pseudo- 
critical conditions and average molecu- 
lar weights. 

There are two methods of making 
hydrocarbon gas compression calcula- 
tions in use. One method is to compute 
the work and final temperature by means 
of the following well known equations: 


P iced d’ a P. ia 
33000 {7—1 P, 
—1 
Pp, \——— 
| a = Ts ( P, -) if 


The other method is to use entropies 
and enthalpies, following a line of con- 
stant entropy to get the final tempera- 
ture, and then finding the work equiva- 
lent of the difference in enthalpies at 
the initial and final temperatures. 

The above compression equations are 
based on the perfect gas law and are 
not strictly valid for actual gases such 
as hydrocarbons. These equations have 
been used on air for years with good 
results but air is much closer to a per- 
fect gas than are hydrocarbon vapors. 
Another well known application of the 
above equations is for the compression 
of ammonia in refrigeration cycles. 
Here, also, satisfactory results are ob- 
tained as judged by good agreement 
with Mollier diagram results. The ex- 
planation for this good agreement lies 
in the value of the exponent used. It 
appears that the value of + used in the 
above equations was selected to give 
good agreement with Mollier the dia- 
gram results. The same could be done 
for any gas, steam, SO, or hydrocarbons. 
Such values of + would be pseudo spe- 
cific heat ratios and not actual Cp/Cv 
values. It should be emphasized that the 
values of Cp/Cv given in Fig. 12 are 
not pseudo values designed to be used 
with the above equations to give results 
comparable with Mollier diagram calcu- 
lations. It would be desirable to develop 
such a correlation or, as an alternate, 
modify the above compression equations 
to be valid for actual gases. 

The above inconsistency between Fig. 
12 and the perfect gas law compression 
equations is an answer to criticisms of 
this Cp/Cv correlation. Another point 
to be mentioned in this connection is 
that the temperature of the gas leaving 
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TURN MORE OF YOUR FUEL OIL INTO GASOLINE 








® Thermofor Catalytic Cracking will do it. Not 





only will TCC assure greater yield of the petro- 
leum refinery’s main profit item, but it will be 


high octane gasoline—which current statistics 





show is in steadily increasing commercial demand. 


® TCC also means less destruction of valuable light 


products in meeting today’s required octane levels. 


° With a Badger-designed TCC unit, high octane 





gasoline can be produced more economically than 
the low-grade finished stocks coming from many 


older types of equipment. 





® Badger has pioneered in catalytic cracking . . . has 
led in many of its processing improvements . . . has de- 
signed and built plant after plant . . . is preeminently 
fitted by experience and facilities to build your TCC 


unit quickly and put it into efficient initial operation. 


LICENSING AGENTS FOR THE TCC PROCESS AND 
THE HOUDRY CATALYTIC CRACKING PROCESSES 
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unit, utilizing the furnace, towers, etc., of an existing Thermal cracking unit. 


Badger & SONS CO. Est. 1841 


BOSTON 14 -¢ NEW YORK e¢ SAN FRANCISCO ¢ LONDON 


PROCESS ENGINEERS AND CONSTRUCTORS FOR THE 
PETROLEUM, PETRO-CHEMICAL AND CHEMICAL INDUSTRIES 
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a compressor is not always the same as 
the temperature leaving the cylinder due 
to the design of the valves and the gas 
passages around the cylinder. For this 
reason, the work of compression should 
be computed for an isentropic compres- 
sion and the exit temperature obtained 
by correcting the isentropic temperature 
for the design of the gas coolers follow- 
ing the compressor. 

@ Phase equilibria. The equilibrium 
relationship between vapor and liquid 
is of major importance in practically all 
hydrocarbon processing operations. As 
outlined above in the discussion of vapor 
pressures and phase diagrams, phase 
equilibria conditions for hydrocarbon 
mixtures may be estimated by compo- 
nent or empirical methods. Empirical 
methods are used only on higher boiling 
hydrocarbon mixtures, such as_petro- 
leum fractions, that are normally de- 
fined by laboratory distillation curves. 
The component method is always used 
for lighter hydrocarbon mixtures and 
may be used also for the higher boiling 
hydrocarbons, particularly in the gaso- 
line and naphtha range. 

Such fractions are usually broken 
down into “hypothetical” components 
from distillation curves to permit mak- 
ing the component phase equilibria cal- 
culations. In the gasoline range the pres- 
ence of lighter hydrocarbons usually 
makes it impractical to apply the em- 
pirical method so the component method 
is used. 

The fundamentals of component 
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RATCHET PIPE REAMER 
and PIPE VISE SADDLE 


Use an ARMSTRONG BROS. Ratchet Pipe 
Reamer to assure full capacity, trouble-free 
pipe work. Its spiral fluted reamer quickl 
eliminates all inside burrs for it is milled, 
ground and hardened. Its drop-forged reversi- 
ble ratchet operates in the closest quarters— 
only a 12'Y%-degree handle swing required. 
Will give lifetime service. 
The ARMSTRONG BROS. Pipe Vise Saddle 
brings the vise to the point of work. Attaches 
instantly to any pillar or post and provides a 
secure base (and pipe or conduit bender) for 
e’*her hinged, chain or open side pipe vises. 
Write now for full description 
catalog 


ARMSTRONG BROS. TOOL co 
The Tool Holder People 

3 3IN FRANCISCO Ave CHICAGO, US A 

Eastern Warehouse & Soles 199 Lafayette $1. New York 
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DASHED LINES ARE 
EQUILIBRIUM CONSTANTS. NOTE 
AT 
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FIG. 13. Fugacity phase equilibria constants for components of hydrocar- 
bon mixture at 300°F., showing convergence point. (References 14, 34.) 


phase equilibria are shown in Table 4. 
From this concise presentation of the 
subject it can be seen that there are 
three different types of phase equilibria 
relationships: 

(1) The vapor pressure relationship 
where vapor pressures and total pres- 
sures are used, which can be done at 
low pressures, and/or high tempera- 
tures; 

(2) The ideal solution fugacity re- 
lationship, where fugacities from Fig. 
9 may be used, and 

(3) Non-ideal solutions, for which 
fugacities corrected for the deviations 
from ideal solutions must be used for 
either or both phases. 

Most phase equilibria conditions en- 
countered in hydrocarbon processing 
fall under the second classification and 
for these calculations the equilibrium 
constants computed from Fig. 9 are ade- 
quate. In this connection it is of inter- 
est to refer to Fig. 1, which shows a 
comparison of fugacities of liquid and 
vapor with the vapor pressures and total 
pressures. From this nomograph, one 
can see at a glance where fugacities dif- 
fer appreciably from vapor pressures 
and total pressure. This chart is pre- 
sented for reference only and is not in- 
tended for use in making calculations. 
From Fig. 1 it can be seen that the 


vapor fugacities of methane are not far 
from the total pressure, whereas the 
liquid fugacities of methane are ap- 
preciably lower than the vapor pres- 
sures. 

In computing fugacity phase equilib- 
rium constants from Fig. 9, it is neces- 
sary to extrapolate the vapor pressures 
of the lower boiling hydrocarbons above 
their critical point. This is done on semi- 
log paper plotting log of the reduced 
pressure against reciprocal of the re- 
duced temperature. Calculations of this 
type have been made by many in the 
past and the results plotted to give the 
well-known “K” charts. Fig. 13 is a plot 
of this type for several light hydrocar- 
bons at 300° F. It will be noted that the 
curves all converge at a value of K=1.0 
and a pressure of 900 lb. per sq. in. abs. 

At the critical point of a mixture there 
can be no separation into vapor and liq- 
uid phases, the mixture being of a ho- 
mogenous continuous phase between liq- 
uid and vapor. At this point the equilib- 
rium constants for all the components 
present must be equal to unity to satisfy 
this condition. Under other conditions of 
temperatures and pressure, the “K” con- 
stant curves approach unity also, but at 
a higher value of pressure. The pressure 
at which the K constants become unity is 
called the “convergence pressure.” This 
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Exposed Locations 


CHAPMAN 
LIST 960 


The Chapman List 960 Small Gate Valve is 
fitted with a flanged forged steel packing gland, 
which safeguards the threading on the valve yoke 
against rusting and corrosion when the valves are 
used in exposed locations. Quick-acting threads 
open and close easily — will not stick or freeze. 
Seats and plugs can be superhardened for extra 

severe services. 
Chapman List 960 Valves in sizes from 14” to 2” 
— carbon steel for pressures to 800 pounds 
at 750° F. For higher pressures, specify 

List 990. 











The Chapman Valve 
Mfg. Company 


INDIAN ORCHARD, MASS. 


PATENT 
NO. 1,866,292 
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FIG. 16. (Reference 34.) 
intersection at unity may be real or 


imaginary, real when the system temper- 
ature is the critical temperature of the 
mixture, and imaginary otherwise. 

The “K” curves become discontinuous 
at the border curve when extrapolated 
toward a fictitious convergence pressure 
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at temperatures below the critical tem- 
perature of the system. 

It will be noted on Fig. 13 that the 
fugacity K constant curves show that this 
tendency to converge exists for ideal so- 
lutions (see dashed lines) , For non-ideal 
solutions, this trend toward convergence 


on K constant curves takes place at lower 
pressures. This is one characteristic of 
non-ideal solutions. 


When the temperature of the system 
is the same as the critical temperature 
of the mixture, the convergence pressure 
is the critical pressure of the mixture 
and the K constant lines converge to 
unity on this plot. When the temperature 
of the system is below the critical tem- 
perature of the system, the convergence 
pressure is an imaginary pressure, at 
which the K constant curves would con- 
verge if extrapolated, and is used as a 
tool to correct for deviations from ideal 
solutions. With a method for predicting 
the convergence pressure, the minimum 
value of “K” for each component and the 
pressure at the minimum K, values of K 
may be corrected for deviation from 
ideal solutions at high pressures by plot- 
ting as on Fig. 13. 


The prediction of the convergence 
pressure is the most difficult part of this 
problem. Experimental phase equilibria 
data available indicates that the con- 
vergence pressure may be estimated as 
the critical pressure of an imaginary 
mixture of the lightest and heaviest com- 
ponents, the proportions being such that 
the binary has a critical temperature 
equal to the temperature of the system. 
From critical data appearing in the lit- 
erature for binary mixtures, a plot has 
been constructed to give the approxi- 
mate value of the convergence pressure 
or the critical pressure of binary mix- 
tures. This chart is given as Fig. 14, 
which is presented for reference only, 
this correlation not being accurate 
enough for very precise calculations. Ap- 
proximate as this plot is, it indicates the 
effect of the variables on the convergence 
pressure. In a similar manner Figs. 15 
and 16 were prepared from information 
available in the literature by recon- 
structed correlations given in the indi- 
cated reference. These correlations give 
the minimum value of K and the pres- 
sure at this minimum value as a function 
of the convergence pressure for the mix- 
ture and the vapor pressure of the com- 
ponent in question. By means of the cor- 
relation presented in Figs. 14, 15, and 
16, it is possible to estimate values of 
K where laws of ideal solution do not 
apply. The use of these 3 charts (Figs. 
14, 15, and 16) to construct a plot similar 
to Fig. 13 requires no explanation. 


Another method of estimating phase 
equilibria constants in the non-ideal 
solution range is the computation of the 
fugacities of both liquid and vapor 
phases by means of a precise equation 
of state that applies to the mixture in 
question. These liquid and vapor fuga- 
city equations are functions of the com- 
positions of the phase in question, as 
well as the temperature and pressure 
and therefore very complex equations to 
formulate. In addition the results are 
difficult to apply because many succes- 
sive aproximations are required in order 
to determine the phase composition, 
which is required in estimating the 
fugacity. 

(The third and last installment 
will appear in an early issue.) 
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ATTENTION 
TO DETAIL 




















Note: One skirt of the valve 
plug is 90° out of position in 
relation to the other. 
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Mason-Neilan method of pinning plug & plug 4 arte 
stem assures strongest possible assembly 


The tee head construction used on some earlier control 
valves required clearance between the stem and plug to 
allow for bonnet and seat misalignment, permitting lost 
motion (vertical and rotary) which cannot be golerated 
since the plug must respond to the slightest pressure 
change on the diaphragm. 


cannes’ pines 


Pins have three grooves extending from end 
to end, except for a short distance on one end 
which is the nominal diameter of the pin and 
serves as a pilot for driving. 





The present Mason-Neilan threaded and pinned stem 
and plug construction does away with all toggles and 
free alignment joints, yet any tendency towards binding 
has been eliminated by pilot machining on the bonnet 
and blindhead and by holding all machine operations to 
close tolerances. The plug guide is drilled and tapped 
with a pilot section above the threads for accurate cen- 
tering of the stem. The threaded joint provides the 
mechanical strength for holding the two parts together. " 
The stem is locked into the plug by a special grooved pin TOO EA aren 
which fits tightly at both ends in the guide as well as in eee 
the center through the stem: 


MASON-NEILAN REGULATOR COMPANY 








1187 Adams Street, Boston 24, Massachusetts 


New York Philadelphia Pittsburgh Cleveland Chicago 
Adclanta St. Louis Houston Los Angeles San Francisco 
Mason Regulator Co. of Canada, Led., Montreal, Canada 
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In forming the grooves,.a por- 
tion of the metal is displaced 
locally at the sides leaving a 
bulge of extruded metal along 
the edges of grooves and re- 
sulting in an expanded diam- 
eter. The action consists of 
forcing the elastic bulges 
partly back into the grooves 
when the pin is hammered or 
pressed into the drilled hole, 
thus forming an extremely 
tight fit against the hole wall. 











143 




















ED) wn’r a governor of North Carolina say he’d drink all 
the oil found in his state? If he is still around he must be 
eyeing anxiously the progress of the Standard Oil Com- 
pany of New Jersey No. 1 Hatteras Light unit. With the 
Atlantic Ocean on one side and Pamlico Sound on the 
other, a 168-ft. rig stands on the stormy outer coastline 
that is formed by a string of thin islands. Nearby is the 
historic Cape Hatteras lighthouse that watches over “the 
graveyard of the Atlantic.” 


Great care was taken in the preparations and now in the © 


actual drilling operations because information is to be 


EXPERIMENTAL WELL 
QN ATLANTIC COAST 





Petroleum 
neer 


Picture 
Story 











sought more assiduously than oil itself. Standard has ac- 
quired a large block of leases in the vicinity of Buxton, 
North Carolina, and this first test will point the direction 
of future exploration. The well is now below 6500 ft. It 
found some water in the Tuscaloosa formation but may 
pick up a sand before reaching the granite. 

Drilling of the test followed more than two years’ study 
of the Atlantic Coastal Plain region by company geologists. 

Appearance of the steel spiderweb on the East Coast may - 
foreshadow tremendous new discoveries. Drilling is ex- 
pected to go to 8500 ft., a fairly shallow test in these days. 


Air view of Standard Oil Company’s Atlantic Coast well where drilling is below the first mile. In checking samples 
from the well the North Carolina geological survey staff discovered minute geological specimens declared not pre- 


viously found in any other test hole in this country. The well is experimental with information the main purpose. 
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“CARDWELL RIG 








is a measuring stick 


MODEL O—a twin-engine, 
double drum draw works for 
drilling to 8,000 feet with 442” 
drill pipe. 


MODEL E—a twin-engine, 
double drum draw works for 
drilling to 6,000 feet with 442” 
drill pipe and workover jobs 
to 12,000 feet. 


MODEL S—a single-engine, 
single drum draw works for 
drilling to 4,500 feet with 442” 
drill pipe, or workover jobs to 
10,000 feet. 


CARAVAN RIG—da 90-foot 
telescoping pipe derrick for 
drilling operations to 5,500 feet, 
or workover jobs to 10,000 feet. 
Derrick telescopes to one-half 
its length and is carried on 
semi-trailer with utility section. 
Special engine operates hy- 
draulic rams and winch for 
raising and extending derrick, 
and drives the rotary table. 
light plant, wash-down pump, 
air compressor, electric welder, 
and hydraulically erected and 
telescoping dog house. This 
makes a complete drilling out- 
fit with which any draw works 
can be used. 


MODELS H. K and R — Com- 
bination rotary or cable tool 
(spudder or beam) double 
drum drilling rig. Rotary drill- 
ing to 5,000 feet with 4¥2” drill 
pipe, cable tools to 7,500 feet 
and servicing to 10,000 feet. 


MOBILHOIST—a self-pro- 
pelled, rubber tired, combina- 
tion rotary or cable tool drill- 
ing or servicing rig for drilling 
to 1,500 feet with rotary, 3,500 
feet with cable tools or 4,000- 
foot servicing jobs. 


MODELS Q., H, K and S — four 
sizes of single drum servicing 
hoists for wells 2,000 to 12,000 
feet. 


TELESCOPING PIPE MASTS — 
sizes to fit all field operations 
where masts can be used. 


THIS TRADE MARK INSURE 
folly. | ane Ar. @! Ww § 





- CARDWELL MF6.(NC. 


FORMERLY ALLSTE 


Dated 


Sr 


for any drilling or 
servicing rig...... 


That's because “Cardwell” rigs last longer, require 


fewer repairs, and are lower in first costs, compared 
with rigs of similar appearance. 


Even a rig with the same motor, steel and other 
materials would not compare with a “Cardwell” in 
length of life and low maintenance costs. Our 
twenty years of “know how” in design, fabrica- 
tion and heat-treating cannot be compared because 
all these are the result of actual field experience. 
During this time we have made careful studies of 
worn parts on old rigs and have changed design. 
materials or heat-treatment to prolong their wear- 
ing life. These improved parts are standard for 
current machines and always used replace- 
ments on rigs in the field. Our methods of parts 
improvement is bringing us nearer our goal of 
building rigs that will not wear out. This policy is 
the greatest dollar value in “Cardwell” rigs and 
makes them a “measuring stick” that cannot be 
duplicated. 


When you purchase a “Cardwell” rig, you get 
something more than iron and steel parts bolted 
or welded together — you get a rig that is built 
around one objective — THE BEST POSSIBLE RIG 
AT THE LOWEST POSSIBLE PRICE.” Only when 
we reach our goal of building rigs that will not 
wear out, will we feel our objective has been 
reached. 


CARDWELL” RIGS 


FEWER REPAIRS 


Kansas 





LAST LONGER AND REQUIRE 





Right, looking upward through the 
168-ft. rig with one of the crew in 
foreground. The derrick itself is 136 
ft. by 30 ft. The Cape Hatteras light- 
house reaches 197 ft. above the sandy 
coast and stands east of the test well. 


Below, general view of derrick look- 
ing nertheast to the ocean. Equip- 
ment in operation includes two 325- 
hp. diesel engines compounded to 
drive an 18-in. pump and two 125- 
kw. generators. A 100-hp. diesel sup- 
plies power for a standby pump. 


Ed Leroux, Carter petroleum en- 
gineer, and Standard Oil’s K. D. 
White inspect the shale shaker, low- 
er right. Machine is used to remove 
particles from drilling fluid for tech- 
nical data. Information of the area 
is the primary objective of the test. 


STANDARD OIL (N. J.) PHOTOS. 
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Mission 


VALVELESS 


SWABS 


ee e go down faster - 
Thime: Mule hat am ey: (:. 


























Mission Valveless Swabs will save you 


time, money and materials on all your 


DOWN TRIP 


Note how the split rubber 
principle gives large fluid 
passage area. A Mission 
swab will fall fast, even 
through viscous or gas- 


laden fluid. 


swabbing operations. 


Here’s why... 


The large fluid passage made possible 
by the Mission split rubber principle 
allows the swab to fall faster — saves 


down trip time. 











The heavy duty rubbers bring up a 
heavier load. There is no valve to jam 


or cut out. Mission rubbers will seal even 
COMING OUT 


The split rubbers close to 
effect a tight seal. Even if 
blocked open one-half 
inch, there is ample sealing 
area to lift a heavy load. 
Rugged, valveless con- 
struction assures long life 
and trouble-free service. 


if blocked open as much as one-half 


inch. 


Mission swabs are rugged in construction 


and give long, efficient, trouble-free 






| service. 


On your next swabbing job, specify 


Mission Valveless Swabs. 


HUMBLE ROAD HOUSTON, TEXAS 
Export Office: Room 1636, 30 Rockefeller Plaza, New York 20, N.Y. 






MANUFACTURING CO. 









In the two scenes ahove, the drilling crew is 
locking the “kelly.” The key being dropped in 
place transmits power from turntable to kelly. 


Right, supplies are hauled over the sandy 
marshes from the new harbor at Buxton, 
North Carolina. Here is one of the big cater- 
pillar tractors that are used for the purpose. 


Below, a truck unloading cement at the Hat- 
teras Light well No. 1. Right, drill pipe stack- 
ed at Buxton ready for the haul to the Cape. 

THe Enp. 
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EL PORTAL, CALIFORNIA 


Other mines and mills are located at 
Hector and Los Angeles, California; Foun- 
tain Farm, Missouri; Magnet Cove, Arkan- 
sas; Texarkana, Texas and Osage, Wyo. 


The EL PORTAL, California, mine and processing 
plant of .Baroid Sales Division have been the 
principal source of weighting material for drill- 
ing mud used by the Pacific Coast Oil Industry 
for many years. 


The illustration above shows part of the 3400- 
foot overhead tram which conveys crude barytes 
from the mine to the mill. Lower illustration 
shows the mill and some of the mine entrances. 





THAT PRODUCE 
BAROID PRODUCTS 





Third of a series of advertisements featuring 
our mine ond mill facilities. 


BAROID, the pioneer weighting material, helps 
prevent blowouts by confining gas, water and oil 
to their respective formations, and prevents stuck 
tools and loss of hole by checking caving. 


BAROID PRODUCTS: ANHYDROX © AQUAGEL e AQUAGEL 

CEMENT @ BAROCO e BAROID ¢ FIBERTEX © IMPERMEX 

MICATEX © SMENTOX e¢ STABILITE © ZEOGEL © TESTING 
EQUIPMENT e BAROID WELL LOGGING SERVICE 


PATENT LICENSES unrestricted as to sources of supply of moterials, by! 
on royalty bases, will be gronted to responsible oil panies and others de- 
siring to practice the subject. matter of any and/or all of United States Patents 
Numbers 1,807,082; 1,991,637; 2,041,086; 2,044,758; 2,064,936; 2,094,316; 
2,119,829; 2,214,366; 2,294,877; 2,304,256 and further improvements 
thereof. Applications for Licenses should be made to the Los Angeles office. 








NATIONAL LEAD COMPANY 
BAROID SALES OFFICES: LOS ANGELES 12, TULSA 3, HOUSTON 2 











P 615.512 


GAS-DIESEL ENGINE DEVELOPMENT 


By RALPH BOYER 


Chief Engineer, Cooper-Bessemer Corporation 


I vrropuction of the gas-diesel engine, 
able to burn gas fuel with diesel-cycle 
efficiency and to operate on combinations 
of oil and gas fuel, naturally evoked 

widespread interest 
Batti and much discussion 

regarding the his- 
tory of this development. Tracing gen- 
eral history is not here the purpose of 
the writer, but rather to report progress 
of the line of development with which he 
is most familiar, a line that includes ap- 
plication of the gas-diesel principle to 
2-cycle as well as to 4-cycle and to both 
atmospheric and supercharged engines. 

The first gas-diesel engine, to the 
writer’s knowledge, was designed in 1927 
and operated successfully at Cooper- 
Bessemer in 1928. It was a 12-in. by 16- 
in. 300-r.p.m. 2-cycle engine, the piston 
underside and crosshead topside pump- 
ing scavenging air. Fig. 1 shows a cross- 
section of this experimental unit. 

The original Cooper-Bessemer engine, 
as well as subsequent developments, cen- 
tered around high-pressure gas injec- 
tion. It had not occurred to us that fuel 
gas could be admitted with intake air 
and the mixture ‘compressed to high 
levels. In fact, we knew at that time it 
couldn’t be done, because compression 
pressures of more than about 125 lb. per 
sq. in. could not be used on any of our 
standard gas engines. We now know that 
gas-air mixtures can be compressed to 
full diesel pressure levels without pre- 
ignition. What makes this possible? 

Actually there is no mystery; it is 
simply a matter of gas-air ratio. In con- 
trast to the otto cycle of the standard 
gas engines, the diesel cycle operates 
with a considerable amount of excess 
air; so even at full load the mixture is 
quite lean. At partial loads it is even 
leaner because the diesel admits a full 
charge of air at all times. Thus the ratio 
is such that the mixture will not fire at 
all until considerable flame energy is 
applied as pilot-oil combustion. 

Gas-diesel development at Cooper- 
Bessemer has followed three lines, each 
with its own problems and charaeter- 
istics: (1) 4-cycle atmospheric, (2) 4- 
cycle supercharged, and (3) 2-cycle. 

By this time, most engineers know of 
pioneer developments in England using 
low-pressure gas and are familiar with 
the fact that these engines employed in- 
take valves, which not enly opened the 
air passage but also admitted gas. Using 
this gas-admission arrangement means 
that the gas-diesel cylinder head is en- 
tirely different from that of a standard 
diesel. Because the gas-diesel develop- 
ment appeared to offer attractive pos- 
sibilities for conversion of existing oil 


150 


engines we centered our program around 
simplicity, not only for more economical 
application to engines in production but 
also to make possible application of the 
gas-diesel principle to diesels already in 
the field. 

Experiments on various forms of gas 
admission led to the simple arrange- 
ment of Fig. 2. Theoretically this is not 


ideal, for the gas flows into the intake 
passage continuously while the valve is 
closed. Actually, however, gas and air 
mix completely and there is no evidence 
of stratification. This form is now stand- 
ard on all Cooper-Bessemer models, 
available in several sizes. Fig. 3 shows 
a JS engine, rated 770 hp. at 450 r.p.m., 
and Fig. 4 shows fuel-consumption per- 











FIG. 1. Experimental gas-diesel designed in 1927 and operated in 
1928. Piston underside and crosshead topside pumped scavenging air. 











FIG. 2. Section shows how gas from header enters an 
elbow connecting the air manifold to the cylinder head. 
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All units, pressure vessels, towers, 
tanks, bins, stacks, etc. have one dis- 
tinctive feature—they do a better 
than ordinary job of providing safe, 


dependable, trouble-free service. 


This better than ordinary job is 
possible because General American 


has extensive shop facilities. The 





personnel is experienced—has the 


necessary “know-how” and pride of 








workmanship—which results in 
equipment which provides superior 
performance on the job. 


On your next plate fabrication job 
—carbon, stainless, alloy steels, 
Everdur, aluminum or special alloys 
—ask for our recommendations 
and quotation. 























merican 
TRANSPORTATION CORPORATION 
process equipment e steel and alloy plate fabrication 
SALES OFFICE: SHES OFFICES: Chicago, Louisville, Cleveland, 

514a Graybar Bidg., New York 17, WN. Y. | th Sharon, Orlando, St. Louis, Salt Lake City, 
WORKS: Sharon, Pa.; East Chicago, Ind. Pittsburgh, San Francisco, Washington, D. C. 
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FIG. 3. One of the two atmospheric 
gas-diesels now driving oil pumps on 
Stanolind’s crude line in the Rangely 
field. Rated 770 hp. at 450 r.p.m. 


charged gas-diesels differ in shape from 
those of atmospheric engines. Super- 
charged engines show lower fuel con- 
sumption not only at full but at partial 
loads also, being always lower than the 
atmospheric engine, even at the same 
bmep. Fig. 5 illustrates typical perform- 
ance curve for supercharged engine. 
At 130 bmep. in Fig. 5, total heat con- 
sumption of this engine was only 6350 
B.t.u. per b.hp.-hr., representing brake 
thermal efficiency greater than 40 per 
cent, based on the fuel’s lower heating 
value, as is standard gas-engine prac- 
tice. This may very well represent a rec- 
ord efficiency for a heat engine, although 
no particular attempt was made to break 
any records. The engine on which this 
test was run carried all its own auxil- 
iaries. We now know that this figure can 
be improved and believe that a net heat 
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formance. These fuel-economy data may __ open during the scavenging period, and FIG, 6. Diagram shows how timing 
be considered typical of the GS and LS air under pressure blows through the valve controls gas admission to inlet 
engines, also available as gas-diesels. cylinder into the exhaust system to clear pv stream lin Pron Perak ” poe OF 
Almost daily someune asks, “Can the — out unburned gas. If fuel gas were ad- SS ae Se 
gas-diesel be rated as high as the spark- mitted in the simple manner of Fig. 2, 


ignited gas engine or as the conventional some would be carried through the cyl- 
diesel?” Our experience shows that the inder and out the exhaust unburned. 

gas-diesel can be cated as equal to the It is, therefore, necessary to time gas 
oil engine, and by arranging for an in- admission so it begins about the time the 
creased amount of fuel oi) for overload exhaust valve closes and all the gas is 
conditions only, it is capable of much trapped in the cylinder. For that pur- 


greater overloads than the normal diesel. pose we employ a gas timing valve, 
We currently rate the atmospheric gas- shown diagrammatically in Fig. 6, which 
diesel at 80 lb. per sq. in. bmep.* is operated by the inlet and exhaust cams 


Applying the gas-diesel principle to but which injects gas into the intake 
a supercharged engine requires some- air stream rather than into the cylinder. 
what more complication than in the at- Foreseeing the necessity of this timing, 
mospheric engine, for it no longer proves we applied for and received a patent 
possible to admit gas by the simple covering this in general. Fig. 7 shows 
means of F ig. 2. In supercharged en- a typical supercharged engine, one of 
gines both inlet and exhaust valves are several sizes now available. 


Brake mean effective pressure. Fuel-consumption curves for super- 
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The oil country buys more of these Lincoln “‘200-amp. 


Specials” than any other welder because: 


] It is simple to use. Its “Job Selector’ permits ad- 
justment of TYPE of arc to match the job for 


easy welding in all positions under all conditions. 


it welds them all. It has ample output of D.C. (40 
to 250 amps.) to weld all essential metals and 
alloys ... thin or heavy .. . fabrication, repair, hard- 


facing or construction. 


welding per dollar 


LOOK, A. E., how this New Lincoln “Shield-Arc’’ does more 
... AND THAT MAKES SENSE these days. 


It is easy to move around. Lightweight, compact, 
can be placed in pick-up truck or mounted on 


simple trailer for easy portability. 


It is economical, dependable. Idling device auto- 
matically throttles engine speed down when not 
welding. Welding control sets engine speed to suit the 
job, saving fuel and engine wear. Rugged 4-cylinder 
industrial type engine, 29 H.P. at 1400 R.P.M. Rub- 
ber mountings cushion engine and generator for 


smooth running. 


Full details in Bul. 312-C. Free on request. 


THE LINCOLN ELECTRIC COMPANY 


ARC WELDING 
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ihe ice A itis ot have built some engines and include 
here a report on this type to answer the 
many questions that arise. 

Our standard gas-engine practice in- 
volves injecting gas into the cylinder 
at about the time exhaust ports close. 
As all air is already in the cylinder, the 
gas cannot be admitted with the air, and 
effectiveness of mixing depends entirely 
on gas velocity plus air turbulence. 
Thus, in the gas-diesel engine gas must 
be injected into the cylinder rather than 
into the air stream as in 4-cycle engines. 
Fig. 8 shows the novel arrangement that 


FIG. 8. Arrangement for injecting 
fuel gas into cylinder of 2-cycle gas- 
diesel at end of scavenging period. 
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LG. 7. This supercharged gas-diesel 
is rated at 1570 hp. for 327 r.p.m. 
rate of — B.t.u. per b.hp-hr. is en- . 4 
tirely possible. 
As with the 4cycle atmospheric en- | . 26/3 
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ability to convert engines to oil fuel in 
winter when gas supply is low. To meet 
this need, we carried 2-cycle develop- 
ment along with 4-cycle. 

The 2-cycle gas-diesel presents the 
same timing problem as the super- 
charged 4-cycle and an additional scav- 
enging problem. Although we consider 
our development of the 2-cycle gas- 
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diesel as far from complete today, we ee a en 
FIG. 10. Net heat consumption and firing pressure, 2 cle FIG. 11. Two runs on same engine with different fuel-oil 
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PATROLLING THE PAN-HANDLE EASTERN 


the nation’s longest natural gas pipe line 


3. REPAIR CREW 
SUMMONED FROM 
UP T0 50 MILES 
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2. LEAK REPORTED 
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TO MAIN OFFICE 


Radio Patrol of Pipe-Lines A Big Aid in Maintenance and Repair 


The Panhandle Eastern Pipe line is using Motorola 2-way Radiotelephone over its 
1250 mile length. Key personnel in the main transmitting station are now in constant 
touch with Motorola-equipped patrol and repair cars, and the cars with each other, 
for split-second action in any emergency. 

The Company has found that their Motorola system increases efficiency in many 
ways: Leaks are reported immediately so that even pressure is more easily main- 
tained, fire hazards minimized, and loss of revenue thru leaks reduced to the vanish- 
ing point. Fewer personnel are needed, because no man-hours are wasted in sitting 
by a telephone, and repair crews don’t have to report back for instructions 
between jobs. 

In your system, too, Motorola 2-way Radiotelephone will pay big dividends in 
stepped-up efficiency and lower costs. Motorola engineers will be glad to discuss an 
installation for your particular application. Write today, there’s no obligation, 
of course. 





A radio-equipped Pan-Handle Eastern repair truck 








MFG. CORPORATION + CHICAGO 51 
Ir COMMUNICATIONS AND ELECTRONICS DIVISION 


F-M & A-M HOME RADIO © AUTO RADIO © PHONOGRAPHS © TELEVISION © “‘HANDIE TALKIES” * POLICE RADIO © AIRCRAFT RADIO 
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Percentage of fuel oil affects perform- 
ance very little at full load and the gas- 
diesel is not sensitive to percentage dif- 
ferences down to about 75 per cent load. 
but the effect is definite at light loads. 

Gas-air ratio runs much leaner at 
light than at full load and it finally be- 
comes so lean that it will not propagate 
flame at all. Therefore a condition is 
reached at extremely light loads where 
the only part of the gas burned is that 
which comes in contact with the actual 
fuel-oil flame. For this reason the gas- 
diesel, though inherently highly efficient 
at normal loads, proves much less ef- 
ficient than the oil-diesel at light loads, 
and may run even less efficiently than 
spark - ignition engines. at very light 
loads. 

It is this low-load portion of the curve 
that is sensitive to fuel-oil percentage. 
For example, consider the two curves of 
Fig. 11, run on Cooper-Bessemer 154- 
in by 22-in. atmospheric diesel; below 
about 55 bmep. fuel-oil percentage is_im- 
portant, but above that point it has little 
effect on economy. 


FIG. 12. Early control development 
led to system shown with handwheel 


for shifting from one fuel to another. 
* 





FIG. 9. Cylinder-head. construction 
widely used in compressor stations. 


mplishes this, and on which patents 
pending. Fig. 9 illustrates the cylin- 
ead construction of a 14-in. by 
in. Type-GMV 2-cycle engine. 
Fuel-consumption curves for 2-cycle 
1es display much the same charac- 
ristics as those for 4-cycle units. Fuel 
nsumption at full load is higher than 
l-cycle engines but that is because 
-cycle engine is rated at lower 
\t any given bmep., 2-cycle per- 
ce runs better than that of 4-cycle 
itmospheric engines. 
10 shows a typical fuel-consump- 
n curve for a GMV engine; normal 
iting is about 62:lb. per sq. in. 4ymep. <> - 
present stage of development it is 
possible to carry that rating 
some overload capacity and with- 
detonation. To do it, however, 
es (1) a somewhat greater amount 
avenging air than normally used 
spark-ignited 2-cycle engine, or 
1 greater percentage of pilot oil. 
scavenging pressure runs too low 
iel-oil percentage is not high enough, 
the flame-propagation wave from the 
lot injection frequently sets off a 
cket of richer mixture due to strati- 
tion. Contrary to what one might ex- 
have had no difficulty with pre- 
By increasing air turbulence 
cut fuel-oil percentage to less 
| per cent. On the other hand, by 
ising fuel-oil percentage-to about 
cent, normal full load can be car- 


‘ 


| with a minimum of scavenging and 


\ 
’ 





nce 


This matter of.fuel-oil percentage has 
‘ked much discussion. Actually, as 

is 1 per cent pilot oil will fire the 
charge but that must be considered 
practical with a normal fuel system. 
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DESIGN 
ENGINEERS 


ESTIMATING 
ENGINEERS 


PURCHASING 
AGENTS 


You should have a Copy 





of this 24-Page Catalogue of the available Forms 
and .Prices of HASTELLOY Alloys 


® This booklet will help you make the 
most economical use of HASTELLOY 
Alloys...alloys that resist effectively the 
corrosive action of hydrochloric acid, 
sulphuric acid, oxidizing agents, wet 
chlorine, and many,jother chemicals. All 
the available forms of these alloys— cast- 
ings, welding rods, sheets, plates, pipe, and 
many others—are listed with their prices. 





Write today for your copy of this help- 
ful booklet. And, if you would like 
further information on the properties, 
forms, fabrication, and applications of 
HASTELLOY Alloys, ask also for the 40-page 
booklet, ‘‘Hastelloy High-Strength Nickel- 
Base Alloys for Corrosion Resistance.”’ 


HAYNES STELLITE COMPANY 


TIASTELLO y Unit of Union Carbide and Carbon Corporation 
TRADE-MARK General Office and Works [gg Kokomo, Indiana 


Chicago—Cleveland—Detroit— Houston—Los Angeles—New York—San Francisco—Tulsa 


HIGH-STRENGTH NICKEL-BASE ALLOYS FOR CORROSION RESISTANCE 


The word “‘Hastelloy” is a registered trade-mark of Haynes Stellite Company, 
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CMiciency 


To let Boilers deliver more power 
longer at less cost by the safe 
and automatic removal and pre- 
vention of scale and corrosion 
with proved 


SAND-BANUM 





The Entirely Different Boiler and 
Engine Treatment” 


Works while your equipment op- 
erates, regardless of water con- 
ditions or climate; comes ready 
to use as is. 


ECONOMICAL .. . because 
t's all active ingredients. Clean 
heat transfer surfaces mean more 
tilized BTU's and lowered fuel 


costs. 


EFFICIENT. because 
Use at once — as is — anywhere 

without special equipment, ti- 
trating or water analysis. 


1 Can Protects 
1—250 H.P. Boiler 
for 1 Month 


Retains full efficiency no matter 
how often you uncap and cap 
the can. 
We Will Gladly 
Send You Details and Data 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York 20, N. Y. 
Stocks Carried by 

WESTERN SAND-BANUM COMPANY 
Houston, Texas 


and at other convenient points including 
leading supply houses 
Export Representatives 


PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York 20, N. Y. 











160 


a 


For an engine operating mostly at full 
or nearly full load, a low fuel-oil per- 
centage proves desirable from a stand- 
point of economy — how low depends 
largely on the fuel-oil system. When we 
remember that it usually takes about 
15 per cent as much fuel oil to operate 
an engine when idle as at full load, it 
becomes apparent that speaking in 
terms of 5 per cent the amount is scarce- 
ly enough to keep the engine firing. 
Allowing for fuel-oil system inaccuracies 
we consider it impracticable to think of 
using the normal fuel-oil system for 
less than 10 per cent fuel-oil delivery. 

Fuel-oil percentages of less than about 
10 per cent can be obtained by using 
an auxiliary injection system for the 
pilot oil, with smaller nozzles and 
pumps. To avoid difficulties arising out 
of the fact that one or the other set of 
nozzles may be inoperative for long pe- 
riods, we recommend use of the normal 
fuel system and toleration of a mini- 
mum of 10 per cent fuel oil. This ar- 
rangement offers the further advantages 
of simplicity and lower gas consumption 
at light loads, where a higher fuel-oil 
percentage is preferable. (Fig 11.) 

When it came to controls for the gas- 
diesel, we began somewlfat elaborately 





FIG. 13. Simplified form of control 
involves only addition of gas-regu- 
lating valve and linkage to governor ; 
fuel-oil-control system remains un- 
changed. (Mechanism in Figs. 14, 15.) 


with a handwheel control (Fig. 12), 
which made possible a change from gas 
to oil, or vice versa, with one turn of 
the wheel. Returning to our basic 
philosophy of effecting the change from 
diesel to gas-diesel as simply as pos- 
sible, we devised the control in Figs. 13 
and 14, 

To understand how this control op- 
erates, assume an engine to be operat- 
ing on oil, but with the governor con- 
nected to both the fuel-oil system and 
the gas-supply valve. If the operator 
opens the gas valve, the governor moves 
to about mid-position and the engine 
operates temporarily on both fuels. If 
the operator moves the fuel-oil control 
to the minimum or pilot position, the 
engine becomes a straight gas-diesel. 

Switching back to operation as an 
oil-diesel merely reverses the process. 
Releasing the fuel-oil lever to full posi- 
tion causes the governor to take a mid- 
position again and the engine to oper- 
ate temporarily on two fuels. Shutting 
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RIGGING UP REPAIRING 





CASING COMPLETION MISC. 












CORING DRILLING 












(ayn QUADRAFOS ani AEROFLO 


tQUADRAFOS and fAEROFLO are ovail- 
able for immediate delivery from stocks 
kept by many drilling and chemical dis- 
tributing houses in all principal oil well 
drilling centers in the United States. 
TAMERICAN CYANAMID & 
CHEMICAL CORPORATION 
(Manufacturer and Selling Agent) 


+RUMFORD CHEMICAL WORKS 
(Manufacturer) 


tAMERICAN CYANAMID & 
CHEMICAL CORPORATION 
(Selling Agent) 
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In a recent study of 70 wells in the South- 
west area drilled to an average of 10,000 
feet, it was revealed that of the total 
average well time of 123 days, 57 days or 
46.75% of the time was spent in drilling. 
Obviously, anything that reduces this 
high percentage of drilling time is an 
important factor in lowering total costs. 
Both QUADRAFOS* Sodium Tetraphos- 
phate and AEROFLO* Drilling Mud Con- 
ditioning Compound will help save time 
and trouble under a wide range of 
drilling conditions. 

AEROFLO is effective in controlling 
viscosity in deep wells and under difficult 
conditions. It increases the effectiveness 
of phosphates in salt cut muds, in muds 
that do not respond readily to chemical 





30 ROCKEFELLER PLAZA 


When Performance Counts—Call on Cyanamid 


Anevien (YANAMID 
@ ¢ Comial Copordlion 


(A UNIT OF AMERICAN CYANAMID COMPANY) 


treatment, and where high temperatures 
cause rapid thickening. 

QUADRAFOS is effective where con- 
glomerate, sand, and silty shales are 
drilled and the formation does not pro- 
vide sufficient colloidal material. It ren- 
ders inactive such materials as calcium 
and magnesium compounds, and controls 
the strength and rate of gel formation 
caused by dispersion, heat and salt water. 

Both AEROFLO and QUADRAFOS 
possess the uniform high quality of con- 
trolled, large-scale production. For fur- 
ther information or technical assistance 
write American Cyanamid & Chemical 
Corporation, 229 Shell Bldg., Houston, 
Texas, or Azusa, California. 

*Reg. U. S. Pat. Of 
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FUEL “LIMIT OF HANDLE” GAS “FULL” y 


FUEL “IDLE"-GAS “OFF” — 
FUEL “OFF".GAS “OFF” 











— FIG. 14. In standard control engine Ys 


am erates as full diesel with gas shut off. 
gas valve opens, governor takes a midposi- 
tion temporarily. Putting fuel-oil lever in 
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FUEL “OFF” 








= —, pilot position completes shift to operation 
we as gas-diesel unit. 


GAS REGULATING VALVE 
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bearer. 














FUEL “IDLE” 


FUEL LIMIT HANDLE 


FUEL “FULL” 
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IN THIS POSITION 
WHEN RUNNING If 3 

“FULL DIESEL” | 
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FIG. 15. For applications where it is de- 


plement this with fuel oil automatically, 
this form of control is used. 








FUEL “IDLE GAS ‘‘FULL" ' 


FUEL “IDLE-GAS “OFF” . 
FUEL ““OFF-GAS “OFF 











NN GAS REGULATING VALVE 
' S St 4 AA : 


\ sirable to burn all available gas and sup- 
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SHUT DOWN 
HANDLE 


gue 











WEDGE SHAFT 


off the gas valve throws the unit back 
to oil-diesel operation. Thus this system 
adds only a gas valve and link to the 
existing governor and leaves the fuel- 
oil system exactly as it was originally. 

This simple control system meets al- 
most all installation requirements but 
occasionally the gas supply is question- 
able and may fail, or partly fail, at any 
time. In such cases, the operator wants 
an engine that operates as fully as pos- 
sible on gas, automatically supplemented 


162 





























by oil as required. A simple adaption of 
Fig. 14, shown in Fig. 15, makes this 
possible. 

With this system, the first half of 
governor travel is on gas and the latter 
half is on oil. So long as gas is avail- 
able to meet the load requirements the 
governor controls the engine by operat- 
ing in the first half of its travel. If gas 
supply fails, the governor, attempting 
to keep the engine from dying, moves 
into the second half of its travel, there- 














—— —_— -- 





by opening up the fuel oil. The engine 
continues without interruption. This sys- 
tem, and that of Fig. 14, offers the ad- 
vantages of simplicity, freedom from 
need for adjustment, and low first cost. 
The valve in the gas line ahead of the 
governor control valve (Figs. 14 and 15) 
is a safety feature. It is controlled by 
(1) overspeed and (2) fuel-oil pressure. 
In this way gas is shut off in case pilot- 
oil injection should fail for any reason. 
kk 
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These gas-fired fur- 
naces bave a7 foot 
clearance under door 
- +. are 9 feet wide, 25 
feet long. They are cap- 
able of accurately reg- 
istering and. maintain- 
ing temperatures up to 
2000 degrees F. 


Furnaces throughout Tesco's 
new, modern heat treating and 
stress relieving department are 
equipped with automatic record- 
ing pyrometers, designed to hold 
temperatures of the furnaces to 
a plus or minus 10 degrees... 
to your specifications. Furnaces 
are capable of heating to 2000 
degrees F. A furnace chart which 
describes the actual heating and 
cooling cycle can be furnished 
on each job. 




















Our facilities...especially de- 
signed for fabrication of heavy 
equipment...are available to 
refineries, rubber plants, chem- 
ical plants, pipe fabricators, heat 
exchanger fabricators, vessel 
fabricators, refinery plant fabri- 
cators and other firms which 
manufacture heavy fabricated 
structures. 





























@ In order to better serve the petroleum in- 
dustry, Tesco . . . specialists for nearly 20 years 
in meeting exacting steel casting requirements 
for oil equipment manufacturers . . . has added 
complete heat treating and stress relieving fa- 
cilities for fabricators of heavy equipment. 


This new equipment... first of its type in 
the Gulf Coast...is designed especially for 
heavy pieces up to 15,000 Ibs. 


Tesco's heat treating and stress relieving fa- 
cilities cover more than 15,000 square feet of 
space. Tesco's seven ton crane can move pieces 
directly from trucks to the gas-fired furnaces. 
We are experienced in stress relieving entire 
heat exchanger shells, intricate pipe bends, 
pumping unit frames, large die blocks and 
other similar pieces of equipment. 


If you have a heat treating or stress relieving 
problem on large or heavy equipment, let us 
discuss it with you. Write Tesco, Box 1418, 
Houston. Texas Electric Steel Casting Company. 


BETTER STEEL 
MODERN INDUSTRY 


feb 0 
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SELECTION AND APPLICATION 
OF REFINERY INSTRUMENTS 


@ Preface. Present day petroleum spe- 
cifications require precise measurement 
and control of rates and quantities of 
product streams to and from the process 

units. Only by accu- 
| EXCLUSIVE | rately controlling 

these rates can the 
quantity production of quality products 
be assured. 

When operations require several 
streams to be proportioned, such as in 
oil blending, the selection of suitable 
equipment not only assures quantity and 
quality products, but also effects savings 
in time and labor and decreases or elimi- 
nates the use of storage capacity and 
pumping equipment. 

Flow measuring instruments are used 

to a great extent to determine operation 
and production costs. These require- 
ments add materially to the general in- 
strumentation of the process units. It is 
self evident that when dealing with 
throughput in thousands of barrels per 
day, substantial savings are effected by 
the proper selection and application of 
flow measuring instruments. 
@ Discussion. At the Socony-Vacuum 
Paulsboro Refinery, the differential pres- 
sure type meter is generally used for 
flow measurement and control due to 
its inherent flexibility of application. 
low is measured in line sizes from 4 in. 
to approximately 36 in. with pressure 
and temperature ranges of the measured 
medium being practically unlimited. 

When varying flow conditions require 
a change of meter range, this may be 
readily accomplished in the field. 

When properly installed, the error over 
the active scale range of the differential 
type meter should not exceed plus or 
minus 2 per cent, although unfavorable 
operating conditions may induce greater 
inaccuracies. It is possible, however, to 
calibrate the instrument and intergrator 
so that an error of less than 1 per cent 
will exist over the working range. 

There are other types of meters, such 
as the volumetric displacement meter, 
for which accuracies as high as one-tenth 
of 1 per cent are claimed by the manu- 
facturer. These meters have their place 
in many refinery measuring applications; 
however, they do not afford the flexibility 
of the differential meter. 

@ Primary elements. As the flow 
through the primary element produces 
the pressure differential utilized to actu- 

*Alfred Krieg is supervisor of Instrument De- 


partment at Socony-Vacuum’s Paulsboro, New 
Jersey, refinery. 


164 


PART 4—FLOW 


ate the meter, it is important that the 
selection and design of this element be 
given careful consideration. 

The 3 primary elements generally used 
for flow measurement may be classified 
as follows: 

(a) The thin plate orifice. 
(b) The flow hozzle. 
(c) The Venturi tube. 

The pitot tube being a primary ele- 
ment also deserves 
mention. As this de- 
vice is generally lim- 
ited to test work in 
the Paulsboro Re- 
finery, we will con- 
sider its design and 
uses later. 

These primary de- 
vices are available 
. in various forms and 
| are used for specific 
qualities, which will 

Alfred Krieg now be discussed. 

@ Thin plate orifice. The concentric 
type thin plate orifice (see Fig. 39) has 
been universally accepted by industry 
as the most practical primary element 
for use with the differential type flow 
meter. Its use exceeds by many thou- 
sands that of the flow nozzle and Venturi 
tube. 

The publication of reliable data on the 
subject makes possible the design of ori- 
fices for the accurate measurement of 
practically any fluid, and the data ac- 
curacy has been proved in thousands of 
applications of flow measurement and 
control. 

The accuracy of the thin plate orifice 
when used for fluids and for operating 
conditions to which it is adapted com- 
pares favorably with the other commer- 
cial primary devices when not individ- 
ually calibrated. 

An outstanding advantage of the thin 
plate orifice is its flexibility. Refinery 
process flow applications are subject to 
seasonal or process capacity changes, 
and, in some cases, it is necessary to ef- 
fect these changes at the primary device. 
The plate orifice is easily installed be- 
tween existing pipe flanges, and can 
therefore be removed for inspection or 
for size alteration or replacement with a 
minimum of interruption to line service. 

The low cost of initial installation or 
for replacement or alteration is another 
item for consideration. At the Paulsboro 
Refinery many of the plate orifices in use 
are designed and made in the instrument 





P 740. 


By ALFRED KRIEG* 


Socony-Vacuum 


Oil Company, Inc. 


department. Data for making an orifice 
are supplied by the instrument engineer. 
The material, usually monel or stainless 
steel, is cut to the required outside di- 
ameter on a sheet metal disk cutter, and 
then finished in the shop lathe. Obvious- 
ly, when the required facilities are avail- 
able, substantial savings are effected by 
this system. When time is limited, such 
as during a shutdown period, it is easy 
to realize the advantages in making ori- 
fice changes within the plant instrument 
department. 

Permanent pressure loss is higher on 
orifice installations than with the flow 
nozzle or Venturi tube. This is caused 
by the abrupt change in direction that 
the flowing fluid must undergo as the 
stream approaches the orifice. After pass- 
ing through the opening, the stream ex- 
pands until finally the normal uniform 
flow is attained. This action creates con- 
siderable turbulence in the annular space 
at the orifice and results in a relatively 
high pressure loss. Where permanent 
pressure loss is a serious factor, it can 
in most cases be held within certain 
limits by use of the proper differential 
and orifice ratio. 

When estimating pressure losses us- 
ing the conventional graph or curve, it 
should always be remembered that meter 
installations are generally designed so 
that normal operation is much less than 
maximum capacity, and the actual op- 
erating loss will be considerably less 
because of the square relationship be- 
tween differential pressure and velocity. 

Plate orifices are made in 3 types: 
Concentric, eccentric, and segmental. 
(See Fig. 39). The concentric orifice is 
the most widely used for the flow meas- 
urement of clean fluids; however, when 
the material contains solids in suspen- 
sion, there is a tendency for these solids 
to deposit on the upstream edge of the 
orifice, causing erroneous readings. The 
eccentric and segmental types of orifices 
are available to permit the free passage 
of solids through the opening. Special 
design and calibration on these types are 
desirable. 

There are many types of primary de- 
vices, designed for a variety of applica- 
tions: The hat orifice, orifice holders and 
carrier rings, precision orifice measur- 
ing units or assemblies, and special as- 
semblies and orifice holders for small 
pipe. (See Fig. 40). Also available are 
the special devices such as the orifice fit- 
tings for quick change of orifice under 
pressure and the precalibrated, adjust- 
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able orifice assembly. Space limitations 
will not permit a general discussion of 
the uses of all these devices, which are 
described in detail in many manufactur- 
er’s catalogs. 

@ The flow nozzle. The flow nozzle, 
(Fig. 41 A and B) has approximately 60 
per cent greater capacity for a given 
throat diameter than the thin plate ori- 
fice due to its streamline approach. This 
makes its use desirable where high flow 
conditions exist, and where the expense 
of the Venturi tube is not justified. Com- 
pared with the orifice plate there is a 
small increase in the pressure recovery 
when the 2 devices are designed for the 
same rate at the same differential. It is 
especially suitable on high velocities and 
on fluids containing sediment. 

It is installed between 2 pipe flanges 
in the same manner as the thin plate 
orifice; however, because of its design, it 
cannot be changed or inspected as easily 
as the orifice plate. 

Flow nozzles are made of various 

metals depending on the service de- 
mands. For small pipe installations they 
are spun from light sheet metal and in 
the larger sizes are machined from cast- 
ings. 
@ The Venturi tube. The Venturi tube 
(Fig. 42) was the first of the primary 
devices to gain widespread acceptance 
as a measuring element. Its greatest ad- 
vantages are: High accuracy, high pres- 
sure recovery, and the ability to pass 
fluids containing a high percentage of 
sediment or solid matter. 

When carefully made and calibrated 
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the Venturi tube is highly accurate at 
any pressure and at capacities that are 
limited only by the size of the pipe in 
which it is installed. The accuracy of the 
thin plate orifice is higher at low rates 
of flow, whereas the Venturi attains its 
highest degree of accuracy at high flow 
rates. Its design is such that the stream of 
fluid is gradually guided through the 
constricted area or throat of the tube 
without the turbulence inherently cre- 
ated at an orifice installation. This re- 
sults in a very low pressure loss across 
the section thus permitting a greater 
quantity of material to pass. = __ 

It is particularly adapted to measur- 
ing fluids containing solids or sediment 
such as sewage or slurries. It is often 
necessary in such cases, however, to use 
a tube of such design that the differen- 
tial taps are connected directly into the 
tube and to use some form or purge to 
keep the taps clear of solid matter. Cor- 
rosive fluids and chemicals can be meas- 
ured if the tube is made of the proper 
material. Tubes of steel, cast iron, bronze, 
lead, and the glass lined metal tubes are 
available from manufacturers. 

The initial installation cost of the Ven- 
turi tube is very high in comparison with 
the flow nozzle or thin plate orifice. Tubes 
are accurately cast in some cases, and 
for some applications are precision ma- 
chined for greater accuracy and then 
carefully calibrated before installation, 
which adds substantially to the cost. On 
the larger size lines the tube sections are 
bulky and unwieldy for handling and 
changes to the Venturi tube are expen- 
sive. There are cases where the cost of 


installation of the Venturi tube is war- 
ranted by the economy effected by a de- 
crease in pumping costs over a long pe- 
riod of time due to its high pressure re- 
covery. 

@ The Pitot tube. The Pitot tube (Fig. 
43) is a primary element that employs 
the difference between the impact’ and 
static pressures to obtain the velocity of 
the fluid from which the flow is calcu- 
lated. For an accurate determination of 
the rate of flow it is necessary to obtain 
the ratio of the average velocity to the 
center velocity of the fluid by a traverse 
with the Pitot tube. Accuracy is greater 
at the higher velocities than on low flow 
rates. 

The Pitot tube is widely used as a 
testing device when it is required to 
make spot checks of fluid flows. It is a 
portable instrument, easily installed 
without interruption to service, making 
it practical and economical when a con- 
tinuous measurement of flow is unneces- 
sary. In large pipe or ducts where orifice 
or Venturi tube installations are imprac- 
ticable and expensive, the Pitot tube is. 
an effective measuring element. In com- 
mercial use, however, it is limited to 
ideal flow conditions where the flow is 
steady, the fluid clean and of low vis- 
cosity. As the aperature on the Pitot tube 
is of necessity small, it cannot be used 
on fluids containing any matter that 
might enter the element and affect its 
accuracy. 

The inflexibility of this device limits 
its commercial use. At the existing ve- 
locity in a certain sized pipe, it is capable 
of producing only one differential, and 
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this is often too low for measurement on 
available differential meters. 

@ Primary devices summarized. If one 
primary device met all the requirements 
for flow measurement, the development 
of the numerous types now available 
would have been unnecessary. Each of 
the types previously discussed has its 
distinct advantages in design for specific 
applications that will now be summar- 
ized. In selecting the proper primary de- 
vice for a given flow application, the im- 
portant factors to be considered are: 
Accuracy, cost, flexibility, efficiency, and 
resistance to wear. 

@ The orifice plate. Cost: Low cost— 
can be purchased inexpensively or made 
in the shop lathe. 

Flexibility: Excellent flexibility, easily 
installed, altered, or replaced. 

{ecuracy: Good when used within 
specific ratio d/D limits. 

Efficiency: Low. Lower percentage of 
pressure recovery than the flow nozzle 
or Venturi. 

Resistance to wear: Low resistance to 
abrasive materials. Obstructs passage of 
dirt or sediment. 

@ The flow nozzle. Cost: High cost 
compared with orifice but lower than 
Venturi tube. 

Flexibility: Fair flexibility—not easily 
installed or replaced. 

Accuracy: Good, especially on high 
ratio d/D and velocities. 

Efficiency: Good, greater pressure re- 
covery than with orifice plate. 


Resistance to wear: Good. Reliability 


on dirty service is good. 


@ Venturi tube. Cost: Very high in- 
itial and replacement cost. Must be pur- 
chased from flow measuring equipment 
manufacturer. 


Flexibility : Poor flexibility—cannot be 
easily changed and in the larger pipe 
sizes is awkward to handle. 


Accuracy: Considered most accurate 
unit available. 


Efficiency: Excellent— approximately 
88 per cent pressure recovery. 


Resistance: Very good due to smooth 
surfaces. No obstruction to passage of 
foreign material. 


@ Straightening vanes. Valves, regula- 
tors, elbows, tees, and swages in a line 
upstream from an orifice will cause a 
disturbance or turbulence in the flow 
that causes inaccuracies, particularly in 
gas measurement. Such a source of er- 
ror can be eliminated by having a suf- 
ficiently long length of straight pipe 
without fittings of any description up- 
stream or ahead of the orifice. If this is 
not possible, straightening vanes must 
be inserted in the pipe to make the in- 
stallation suitable for measurement. (See 
Fig. 44). The purpose of straightening 
vanes is to nullify the turbulences, such 
as swirls, cross-currents, and eddies cre- 
ated by fittings before the liquid reaches 
the primary element. Five to six diamet- 
ers of straight pipe are required between 
the straightening vanes and the primary 
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element regardless of the type of fitting 
that creates the turbulence. 

Straightening vanes are made of metal 

in various forms to parallel the flow to 
the axis of the pipe by dividing it into 
small streams. The vane as a unit is tack 
welded into the line to prevent its chang- 
ing position. 
@ Pulsating flow. On some measuring 
applications it is at times found that the 
fluid has an unsteady or pulsating flow 
caused by reciprocating pumps or by 
process system pressure fluctuations. Any 
differential pressure instrument installed 
where such a condition exists will in- 
variably give high measurement errors. 
Little or no positive data for the elimi- 
nation of this condition is available al- 
though it has been found that the error 
may be reduced by several methods: 

(a) Stabilize the pressure insofar as 
possible by installing the orifice as far 
from the pulsation source as conditions 
permit. 

(b) Install an additional orifice ap- 
proximately 25 pipe diameters ahead of 
the metering orifice. (In extreme cases 
it may be necessary to install 2 such ori- 
fices). This method will, of course, pro- 
duce additional line pressure drop, and 
the orifice should be designed to produce 
a minimum drop of 3 lb. 

(c) An air chamber installed in the 
line will smooth out the pulsations. This 
method has been found most effective on 
fluid measurement. The air chamber may 
be installed along the pipe; however, one 
of the most effective points is in a ver- 
tical position at the pump discharge. 
Some method of injecting air into the 
chamber must be provided when re- 
quired if this method is to be successful. 
@ Flow meters. Differential pressure 
flow meters may be classified under 2 
general types, the mechanical and the 
electrical. The mechanical type trans- 
fers the differential pressure from the 
manometer to a flow reading on the chart 
or scale by a direct mechanism, whereas 
the electrical type makes use of one of 
several electrical methods to accomplish 
the transmission. Both of these instru- 
ments have specific design characteris- 
tics and inherent principles that warrant 
consideration in selecting and applying 
them for a given job. 

Flow meters that are actuated by a 
constriction or a primary element to 
produce a drop in pressure in a pipe 
are classified as differential or head me- 
ters. As they measure the rate of flow of 
the fluid at the primary section, they are 
also designated as rate meters. This type 
of instrument is adaptable for almost 
every kind of fluid measurement at un- 
limited pressures and temperatures as 
the metered fluid does not pass through 
the meter. 

@ “U” type manometer. The simplest 
form of the pressure differential meas- 
uring device is the manometer. It is made 
in various shapes or forms among which 
the “U” tube style is the most common. 
(See Fig. 45). It may be used for ranges 
of pressure and temperature within the 
design limits of the glass of which the 
tube is made. Mercury, carbon tetrachlo- 
ride, and water are the usual filling me- 
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diums, depending on the velocity and 
gravity of the fluid being measured. 
The manometer is a very accurate 
measuring device if the glass tubing has 
a uniform bore and the readings are care- 
fully taken. It is easily connected and is 
portable, however, the disadvantage is 
the inherent fragility of glass where wa- 
ter hammer and thermal shock may oc- 
cur, which is objectionable from a stand- 
point of safety. Although many of these 
devices are permanently applied, they 
are also used to a greater extent for test 
purposes. It is the most inexpensive of 
How measuring devices. 
@ Differential meter. Mechanical lever 
arm type. For the most part all recording 
and indicating flow meters of the mer- 
cury filled type are, in one form or an- 
other, a modification of the simple “U” 
tube manometer. They are designed with 
the high and low pressure legs of differ- 
ent diameters and contours, with the leg 
containing the float mechanism being 
fixed in contours, whereas the other leg, 
termed the range tube, is of any given 
diameter to meet a specific flow condi- 
tion. (See Fig. 46A). Most manufac- 
turers of flow meters supply a series of 
interchangeable range tubes for their 
particular meter, varying in diameter to 
give ranges of pressure differential from 
1.0 in. to more than 200 in. of water. 
The simplest of mechanical meters 
consist of a manometer, containing a 
float chamber for one leg and a range 
tube or mercury chamber for the other, 
with the recording or indicating mechan- 
ism attached to an integral part of this 
manometer. The differential pressure is 
transferred from the manometer to a 
flow reading or indication on the chart 
by means of a pressure-tight shaft, one 
end of which is attached to a float mech- 
anism and the other to the pen arm or 
pointer. When the manometer is operated 
under high pressure a certain amount of 
friction is introduced in the pressure- 
tight bearing in order to prevent leakage 
from the manometer into the instrument 
case. It is necessary that the differential 
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float mechanism be of such design that it 
will be powerful enough to overcome this 
friction without too great an effect on 
the accuracy and the sensitivity of the 
meter. 

The simplicity in the design of this 
type of meter is one of its outstanding 
features. The simple construction and the 
minimum number of parts in the meter 
assure low maintenance and initial cost. 

Low pressure bell type. The mercury 
actuated manometers, which have been 
discussed thus far, have been designed 
for differentials from 20 in. of water to 
above 200 in., however, for low pressure 
ranges (1 in. to 20 in. of water differen- 
tial) meters of this design would not be 
powerful or sensitive enough to operate 
the recording mechanism, for the maxi- 
mum deflection in mercury level is only 
a fraction of an inch. A modification in 
design has solved this problem by the 
use of a bell floating in a single mercury 
chamber, as shown in Fig. 46B. Because 
of the large diameter of the bell, the 
power available is much greater and the 
travel is likewise multiplied, thus reduc- 
ing the friction loss. 

Other types. Under the general me- 
chanical type of flow meters are several 
ingenious methods of transferring a dif- 
ferential in the manometer to the flow 
reading on the chart. One method makes 
use of a magnetic coupling or clutch, 
which eliminates the pressure-tight shaft 
between the manometer and the instru- 
ment case, thus preventing the possibil- 
ity of any leakage. 

The principle of the tilt balance is 
used in another type of mechanical flow 
meter. A “U” shaped tube is balanced 
on a knife edge and any differential in 
pressure across the “U” tube is reflected 
in a proportional tilting of the tube, 
which is transmitted to the flow pen. (See 
Fig. 46-C). The instrument must be rig- 
idly installed and perfectly level in order 
to maintain its accuracy. 

In all the previously discussed meters 
the pressure differential was measured 
by a mercury filled manometer of the 


“U” tube type. In the Aneroid type of 
instrument, a sensitive metal bellows that 
actuates a torque tube assembly meas- 
ures or balances the differential pres- 
sure. Article 8 on Liquid Level, describes 
the use of the Aneroid manometer as a 
liquid level indicator or controller. The 
same type of instrument is used as a flow 
meter. (See Fig. 46-D). 

The range of the Aneroid manometer 
may be changed by simply changing the 
torque tube assembly. It is particularly 
adapted for use on gas flow where con- 
densation or moisture may be present in 
large amounts. Two connections in the 
meter body make it possible to drain 
any liquid that might accumulate with- 
out the necessity of draining mercury as 
in the mercury filled instrument. 

It is more sensitive to small flow 
changes than the ordinary mercury filled 
manometer. This is because of the lack 
of the inertia effect, which is character- 
istic of mercury. Care must be exercised 
when cutting in, blowing down, or check- 
ing the meter in order to prevent a high 
differential pressure to build up across 
the bellows and damage it. 

Force balance type, A differential pres- 
sure measuring element of the force-bal- 
ance type uses a pneumatically operated 
differential diaphragm unit and weigh 
beam to measure and transmit the me- 
dium in units of flow, pressure, or liquid 
level to a receiver or recorder. (See Fig. 
47). 

One of the unique features of this sys- 
tem is the small motion required by the 
diaphragms or bellows in measuring and 
transmitting — thereby prolonging the 
life and accuracy of these vital parts. 

A bellows arrangement encloses the 
beam or shaft in the pressure chamber, 
eliminating the stuffingbox, torque tube, 
or pressure bearing adapted for sealing 
purposes in other types of differential 
pressure measuring units. 

Differential pressure ranges are avail- 
able from 0-2 in. of water to 0-400 in. of 
water in working pressure ranges up to 
2000 Ib. per sq. in., and the diaphragm 
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materials are reinforced to withstand 
vonsiderable overrange without damage. 
Ranges are easily changed by changing 
the reaction diaphragm position on the 
weigh beam, or by changing the di- 
aphragm plates if required. 

The standard range of the pneumatic 
transmitter pressure is 2-14 lb. per sq. 
in. to the receiver or recorder. This may 
be changed to suit required operating 
conditions or the receiver element. 

Diaphragms, bellows, and parts in 

the measuring chamber are of corrosion- 
resisting materials to conform to various 
application demands. 
@ Electrical flow meters. Jnductance 
bridge type. The inductance-bridge type 
electrically operated flow meter has many 
of the characteristics of the mechanical 
flow meter. It makes use of the “U™ type 
manometer, mercury filled with a float 
mechanism and the conventional method 
of interchanging a leg of the manometer 
to change the meter range. 

One advantage of this manometer (or 
transmitter, as it is designated by the 
manufacturer) is that there is no pres- 
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sure-tight bearing or shaft arrangement 
required to transmit the float motion on 
the mercury to the recording pen. By 
using electrical power to transmit this 
motion, the friction and leakage of the 
pressure bearing are eliminated. 

A divided inductance coil is placed in 
the recorder and in the transmitter, 
where a non-magnetic tube surrounds 
the core. (See Fig. 48). Inside the tube 
a soft iron armature attached to the float 
is free to move as required by mercury 
level changes. In the recorder case an 
identical armature is suspended from a 
balanced arm into the coil. Any motion 
of the float-armature causes an unbal- 
ance in the inductance bridge circuit, re- 
quiring a movement of the armature in 
the recorder coil and thereby through 
suitable linkage moving the pen arm 
until the mechanism has moved a dis- 
tance equal to the motion of the float 
armature, resulting in a balance of the 
inductance-bridge circuit. 

Another flow meter manufacturer uses 
the same inductance-bnidge principle 
with a sensitive galvanometer connected 
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into the circuit (see Fig. 49) to detect 
the bridge unbalance that sets in motion 


_a motor-driven mechanism to reposition 


the core in the recorder coil to a position 
that rebalances the inductance-bridge 
circuit. 

Conductivity type. Fig. 50 shows the 
manometer or transmitter of another 
electrically operated flow meter, which 
requires only the mercury and an elec- 
trical resistance unit for the measure- 
ment of pressure differential at a primary 
element. 

The mercury and electrical resistance 
unit tubes, connected together by tub- 
ing, are situated within the high and low 
pressure legs of the manometer and are 
sealed in oil. The high pressure tap con- 
nects to the mercury chamber of the 
manometer. 

The electrical resistance unit is made 
up of a series of fixed resistances con- 
nected to rods of varying lengths and in 
spiral form. As the differential causes a 
movement of the mercury into the unit 
chamber, contacting the rods, the in- 
creasing height of mercury decreases the 
resistance in the circuit thereby increas- 
ing the current flow. The recorder or in- 
dicator are a simplified form of the watt- 
meter, and the integrator is the usual 
watthour meter connected into the alter- 
nating current circuit to actuate the com- 
plete system. 

It is very important with this type of 
meter that the manometer be entirely 
free from leaks particularly on steam or 
water measurement, for a small oil leak 
neglected over a period of time will 
eventually permit the seal oil to escape 
and the water level to build up, until it 
reaches and short circuits the electrical 
element. 

An outstanding advantage of the elec- 
trical type meter is the remote feature, 
for the indicator, recorder, or integrator 
may be situated a considerable distance 
from the transmitter. This eliminates 
lengthy meter lines or tubing with the 
attendant problems of slope, air pockets, 
leaks, etc., and is generally conducive to 
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the modern centralized control panel or 
control room operation. 


Some manufacturers of the electric 
type flow meters have available electric- 
ally operated low pressure or bell type 


meters. These flow measuring devices 
are, in principle, the same as those de- 
scribed under mechanical bell type me- 
ters and equipped for electrical opera- 
tion : 

@ The electronic flow meter. A flow 
meter utilizing an electronic amplifier in 
the bridge circuit recently has been add- 
ed to one manufacturer’s line of instru- 
ment equipment. 

The transmitter (see Fig. 51) consists 
of a transformer with its primary wind- 
ing wound around a non-magnetic tube 
and the double secondary concentrically 


wound over the primary. A soft iron core 
in the non-magnetic tube is positioned 
by the motion of the manometer bellows. 
The core position regulates the induced 
voltage in the secondary of the ‘trans- 
former, which is connected to a slide 
wire in the instrument forming a bridge 
circuit. Differential voltage between the 
slide wire and transformer is amplified 
sufficiently to operate a reversable motor 
in the direction required for reposition- 
ing the slide wire to rebalance the cir- 
cuit. This movement of the slide wire, 
through mechanical linkage, indicates 
or records the fluid flow rate. The motor 
circuit starts operation with a 0.0005 in. 
movement of the transformer core, pro- 
viding high sensitivity. Calculating sys- 
tems are also available in this type in- 
strument to totalize, divide, multiply, or 
subtract various flow quantities and 
groups of the flow quantities. 

Fig. 52 represents schematically a 
typical totalizing application of the above 
equipment at the Paulsboro Refinery. 

A, B, and C in the figure represents the 
boiler meters on the control panels of 
the respective boilers in the No. 3 boiler 
house. The total steam output of the boil- 
ers is totalized on the flow indicator (D) 
in No. 3 boiler house and then transmit- 
ted to another flow indicator (E) in No. 
1 boiler house. 

The total steam output of the No. 1 
house boilers are also totalized on a 
flow indicator (K) in the boiler house 
and transmitted to flow indicator (L) in 
No. 3 boiler house. 


The total steam output of boiler houses 

No. 1 and No. 3 is transmitted from the 
indicators (E and K) to a recording in- 
tegrating meter R. An indication of this 
total is transmitted from this recorder to 
an indicator (M). Thus the individual 
boiler house totals and the total of both 
houses are made available to the operat- 
ing force. 
@ Area meters. Rotameter type. The 
most simple of the area type meters com- 
prises a metal float enclosed in a tapered 
pyrex glass tube supported by suitable 
fittings for vertical installation in a pipe. 
(See Fig. 53-A.) 

Flow measuring devices of this type 
are termed rotameters, due to the rotat- 
ing of the float when a fluid is in motion. 
They have high reproducible accuracy, 
and because of the basically long scale, 
a high reading accuracy. 

The pyrex glass tube is resistant to 
most all fluids, the exceptions being hot 
caustic and hydrofluoric acid. Pressure 
and temperature ranges are limited in 
the standard design, however, an exten- 
sion arrangement may be used either 
above or below a metal tube to overcome 
such conditions. These extensions are in 
the general form of a high pressure gage 
or sight glass, in which an indicator at- 
tached to the float gives the flow read- 
ing. The flow rate scale is either etched 
in the glass or mounted alongside the 
tube. In the latter case a capacity change 
is easily accomplished by replacing the 
scale and the tube float. 

The tube is self cleaning as the tur- 
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bulence created by the flow and by the 
floats rotating motion have a tendency 
to carry off sediment. On some installa- 
tions, where the measured flow leaves a 
deposit, the glass may be easily cleaned 
by removing the top and bottom plugs 
and washing the glass with a tube brush 
and cleaning fluid. 


Pressure loss created by the rotor or 
float does not increase with an increase 
of flow but remains constant regardless 
of the position of the float and total pres- 
sure loss through the tube of small frac- 
tions of an inch of water can be assured 
by the proper selection of tube and rotor 
sizes. 

Due to the inherent glass fragility, 
great care must be taken when the rota- 
meter is installed. Piping strains must 
be eliminated and location be such that 
there is little or no water hammer or 
thermal shock. 


There are many adaptations of the ro- 
tameter for hot and cold fluid measure- 
ment and for measuring high capacities 
and velocities by the so called “bypass” 
method. 


Electric type rotameters are available 
using the conventional inductance coil 
and core as in the electric flow meters 
previously described. The indicating, re- 
cording controlling and integrating types 
of instruments for flow measurement, by 
this method may, therefore, be classified 
as another form of electric flow meter. 


Pneumatic type controllers and trans- 
mission systems are obtainable and are 
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standard equipment items in some manu- 
facturers’ catalogs. Gravitometers in ro- 
tameter form indicate gravity readings 
from a continuously flowing sample of 


fluid through a rotameter tube, and it 
may be said that rotameters in one of the 
numerous forms may be applied to any 
desired flow measurement application. 
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Put these features to work for YOU 


BALANCED 
Rotor. 


COMPLETELY CLEANS TUBES FASTER 
WITHOUT TUBE DAMAGE 


Balanced Rotor—eliminates friction in the Airetool motor so 
that all power is directed against the load. 

Power Seal— increases motor efficiency, prevents power waste, 
produces constant torque at low speeds, eliminates dead centers 
and allows motor to be loaded down to 50 r.p.m. without stalling. 
New Form Cutters—auickly and thoroughly clean tubes with- 
out tracking or damage to tubes. 

... these are the features found 


EXCLUSIVELY IN AIRETOOL TUBE CLEANERS 


that make possible faster, more thorough cleaning of tubes with- 
out damage. 





Airetool tube cleaners are offered in a variety of styles and 
sizes to efficiently meet every tube cleaning problem. Made for 
tubes 1 in. to 24 in. I.D.; straight or curved. 


Write the Airetool Mfg. Co., Dept. EN, Springfield, Ohio, for 
Free Helpful Bulletins 
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FIG. 53 


Piston type. Another area meter uses 
the electrical inductance bridge princi- 
ple for transmission. (See Fig. 53-B). 
The body casting, inserted in the pipe 
line of the fluid to be measured, is de- 
signed somewhat like the body of a regu- 
lating valve. The flow enters the body 
under a piston to which is attached the 
core or armature of the solenoid coil, 
and passes through the orifice to the 
opposite side of the body. The piston 
forms the top of a rectangular orifice, 
which is varied in size as the piston 
moves upward or downward. Pressure 
on the piston and the low pressure side 
is equalized by a built-in by-pass, thus 
equalizing the pressure also on the down- 
stream side. A motion of the piston opens 
the variable orifice sufficiently to hold 
the pressure differential constant on both 
sides of the orifice. Flow graduations 
are equally spaced, for only one dimen- 
sion of the orifice is varied. The piston 
range is changed by increasing or de- 
creasing the weight on the piston. 


The flow rate is recorded or indicated 
as previously described in the section 


under “Electrical Meters—Inductance 
Bridge Type.” 

Twenty pipe diameters of straight pipe 
ahead of the meter body is required for 
proper installation and a by-pass around 
it is desirable to permit removal if nec- 
essary. 

This type of meter is exceptionally de- 
sirable where the fluid to be measured 
is dirty or has a high viscosity, such as 
heavy oil, tar, or fluids difficult to meas- 
ure with the conventional differential 
pressure meter where seals and heating 
mediums are required. 

@ Integrators. The flow meters already 
described are available in both the in- 
dicating and recording types. 

It is often desirable to integrate the 
total flow over a given period of time. 
For short time intervals, where fluctuat- 
ing conditions do not exist, the chart 
will give the desired information; how- 
ever, when measuring utility services 
such as station efficiency in power sta- 
tions, or for accounting purposes such as 
on steam, gas, water, or air distribution, 
there are 2 methods of totalizing avail- 
able. 

The planimeter method mechanically 
averages the flow on either square root 
or uniformly spaced charts. This method 
is a manual operation and can be done 
only after the chart has been removed 
from the meter. 

In order to eliminate the inconven- 
ience of the planimeter method as above, 
instruments are available that incorpo- 
rate mechanical or electrical integra- 
tion, making it possible to obtain the flow 
from a totalizing counter at any time. 

In selecting an integrating device, the 
simplicity and dependability of the mech- 
anism should be carefully considered, 
for the maintenance or the more com- 
plicated types may prove costly. 

@ Static pressure pen. On many gas, 
air, or steam flow applications where 
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the pressure ig variable it is necessary 
to have a record of the static pressure in 
order accurately to measure the rates of 
flow. As a gaseous fluid is compressible, 
the pressure has considerable effect on 
the flow coefficient. Some mechanical 
types of meters are designed so that a 
static pressure pen may be installed 
should conditions warrant. 

A pressure compensating integrator is 
available from many manufacturers. 
This mechanism records and compen- 
sates for pressure changes at the time of 
each unit integration. 


@ Square root compensation. As the 
flow varies as the square root of the 
differential pressure across the primary 
element, the conventional flow meter 
chart becomes, of necessity, a logarith- 
mic function. As the square root chart is 
more difficult to read at the lower range, 
it was considered advisable by some 
manufacturers to make use of a uni- 
formly divided chart. There are various 
methods in use to accomplish this pur- 
pose, i.e., the introduction of a cam (see 
Fig. 46-C) to extract the square root 
mechanically in the recorder case, or by 
using a parabolic type range tube as 
shown in Fig. 46-E. The formed bell, as 
shown in Fig. 46-F, is another method of 
accomplishing the same result. 


Although the square root compensat- 

ing methods as described above permit 
the use of a uniformly spaced chart, it 
must also be realized that, depending 
upon the method employed, a more crit- 
ica] adjustment of zero mercury level is 
required. Where a critical mercury level 
condition exists, a slight loss of mercury 
may easily result in an error of consid- 
erable magnitude in flow readings. An 
error caused by a mercury loss may be 
undetected until such a time as the 
meter is checked for zero. 
@ Ratio flow control. On processes in 
which the flow of two fluids bears a defi- 
nite ratio to each other, accurate propor- 
tioning is difficult without automatic ra- 
tio control. With this method, the pri- 
mary or “wild” stream is directly con- 
trolled by action of the process. The 
controlled, or secondary stream rate is 
maintained in proper ratio in the pri- 
mary fluid. 

In principle, the flow ratio controller 
is the conventional flow meter with 
double sets of differential chambers. One 
of these sets is connected to an orifice in 
the “primary” fluid pipe line and the 
other set to an orifice in the “secondary” 
line. These orifices are computed for the 
required ratio between the 2 measured 
fluids and minor changes in ratio are 
accomplished within the instrument case. 

Control linkage between the 2 flow 
mechanisms is so arranged that the mo- 
tion of the primary flow mechanism op- 
rates the setting device of the control 
mechanism in a position to maintain the 
required ratio of rates. The flow in the 
primary fluid line may vary, but the sec- 
ondary fluid rate will be varied also to 
correspond to the desired rate require- 
ments. 

At the Paulsboro Refinery, one ratio 
control installation is shown schemati- 
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you know youre buying 
i. BETTER EQUIFMENT 


@ The installation of Lunkenheimer Valves, 
Lubricators, or Air Devices on power equip- 
ment is an indication that the equipment itself 
is of superior construction and efficiency. 


It's the quality-minded manufacturer who selects 
Lunkenheimer products for his equipment. He 
knows the Lunkenheimer reputation for correct 
engineering, advanced design, superior work- 
manship ...he knows his equipment will give 
better performance with less trouble, when fitted 
with Lunkenheimer Valves or other devices. 


He knows, in short, that his own product is thus 
given added salability, and in use will give the 
purchaser maximum results at minimum cost. 


Whenever and wherever you purchase power 
equipment units, you'll be wise to look for the 
Lunkenheimer name on valves and lubricators 
—a positive guide to value. 


THE LUNKENHEIMER COMPANY, Cincinnati 14, 
Ohio, U.S.A. (Offices: New York 13, Chicago 6, 
Boston 10, Philadelphia 7. Export Department: 
318-322 Hudson Street, New York 13, N. Y.) 





@ Perhaps YOU Have A Product That 
Can Be Given This Added Sales Ad- 
vantage. If your products require the 
use of valves, lubricators, air devices, 
or boiler mountings, the name Lunken- 
heimer on such equipment will provide 
extra sales appeal. For further informa- 
tion see your nearest LUNKENHEIMER 
DISTRIBUTOR. 
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cally in Fig. 54. Here it is required to 
ratio 2 secondary streams to 1 primary. 
Although this could be accomplished by 
1 ratio instrument, flow and control eon- 
ditions on the secondary stream No. 2 
were such that an individual ratio con- 
troller was selected for the application. 
This method assures greater flexibility 
with accurate control. 


@ Volumetric type meters. The volu- 


metric meter is fundamentally different - 


from the differential type meter in that 
the actual volume of fluid passing 
through is measured in the meter and 
totaled on a simple counter device. There 
are available numerous types of volumet- 
ric meters, such’as piston type, rotating 
disk type, rotary sliding vane type, os- 
cillating piston type, etc. (See Fig. 55). 
Although these meters make up a large 
and important group, the space avail- 
able in this article does not permit a 
detailed discussion of their design and 
specific characteristics... 

The volumetric type meter has gained 
widespread use as a total flow measur- 
ing device on operations such as gaso- 
line loading racks where a high degree 
of accuracy is essential. The guaranteed 
accuracy of the higher quality meter of 
this type will vary from 0.2 to 0.3 per 
cent when used within design limits. 

They are portable, compact, and easily 
installed. 

The initial cost of the large sizes is 
much higher than an ordinary orifice 
meter, and the repairs likewise are ex- 
pensive. They are suitable for clean 
fluids only, for any dirt or abrasive mate- 
rials will damage or eventually plug the 
meter or make it inaccurate. 


@ Flow control. In analyzing flow con- 
trol problems, it is obvious that the use 
of a simple pneumatic “on-off” controller 
is ample for many applications in indus- 
try; however, in the control of modern 
refinery process units where a definite 
sequence of instruments is closely re- 
lated to the continuous flow of products, 
any disturbances that may cause a cy- 
cling action of the control valve are 
highly undesirable. For this reason “on- 
off” control has definite limitations for 
continuous process applications. 

Proportional control when applied to 
flow problems of this nature will give 
fairly satisfactory results on applica- 
tions where the process lags or load 
changes are not. too unfavorable. This 
type of control may be adjusted for a 
wide throttling action, which will result 
in small valve reaction thereby eliminat- 
ing the possibility of cycling. 

When conditions are such that the de- 
mand changes are large and unfavorable 
process lags exist, the proportional reset 
control is of necessity best suited to the 
application. Using this type of instru- 
ment will insure precision control under 
a wide range of unfavorable process 
variables. 


(This is the fourth of a series 
of articles by Mr. Krieg. The next 
will appear in an early issue.) 
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Here is a way to efficiently proportion 
gas and air mixtures for maximum POWER, 
ECONOMY AND FLEXIBILITY—the Venturi and 
Nozzle system of carburetion as used by 
ENSIGN. The important thing in good meter- 
ing and fuel control is a stable source of 
energy on the gas nozzle and regulator as 
provided by a calibrated venturi. Flow 
characteristics of carburetor and regulator 
must follow very closely the engine demand 
—richer for heavy loads, leaner for cruising. 


& The gas nozzle located in the ENSIGN car- 
buretor venturi exactly at the point of great- 
est pressure drop communicates a predeter- 
mined “suction” back to the fuel regulator 
causing measured amounts of gas to flow. 
Coordination between carburetor and fuel 
regulator must be perfect throughout the en- 
tire range; from fast acceleration to wide 
open throttle and back to idle. Correct mix- 
ture strengths must come automatically and 
instantly without periods of erratic over- 
richness or lean “‘flat-spot’ operation. 


ENSIGN." 


es: 





The venturi and nozzle system of control 
is a very old principle. It is simple, effective 
and rugged. No moving parts to wear out— 
nothing to gum up or stick. In all ENSIGN 
carburetors the venturi is removable. It is 
calibrated, sized and marked—easy to select 
for engine displacement and speed. 

A complete line of ENSIGN Natural Gas 
and Butane venturi-type carburetors is avail- 


able for power units, drilling engines, 
generators, tractors and trucks. 


CARBURETOR COMPANY 





7010 SOUTH ALAMEDA STREET + P.O. BOX 


229 * HUNTINGTON PARK, CALIFORNIA 


FACTORY BRANCH: 2644 SOUTH MICHIGAN AVENUE, CHICAGO 16, ILLINOIS 
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WATER ANALYSIS IN CYCLING FIELDS 


A\n extensive program of analysis of 
waters from cycling wells recently com- 
pleted by the Corrosion Research Project 
Committee of the Natural Gasoline As- 
sociation of America has yielded some 
significant information on the physical 
and chemical differences of corrosive and 
non-corrosive fields. Although not as 
conclusive as first anticipated, the data 
indicate that appreciable quantities of 
iron and organic acids in well waters do 
not necessarily indicate a high rate of 
corrosion nor even that corrosion is pres- 
ent. 

The work is part of the broad cycling 
well corrosion studies of the NGAA Cor- 
rosion Committee of which T. S. Bacon, 
Lone Star Producing Company, Dallas, 
Texas, is chairman. Operating as a co- 
operatively financed project, the primary 
object of the committee is to determine 
the cause of corrosion in gas condensate 
fields. This corrosion has been observed 
in tubing strings at depths up to 10,000 
ft. and has been serious throughout tub- 
ing strings, wellhead equipment, and 
flow lines from wells to cycling plants. 
Several theories have been suggested on 
the causes of this corrosion. One theory 
is that carbonic acid formed from re- 
action of the carbon dioxide content of 
the gas with the liquid water condensed 
from the gas might attack the steel equip- 
ment. Another theory was based on the 
fact that appreciable concentrations of 
the lighter fatty acids, such as acetic and 
propionic acids, were found in water 
samples obtained from corroded wells. 
It also seemed possible that the joint ac- 
tion of the carbonic acid and of the or- 
ganic acids might be responsible for this 
serious corrosive attack. 

In order to obtain factual information 
on the presence of the above acids, and 
on other chemical constituents of the 
waters produced from corroded wells, 
the NGAA instituted a sampling pro- 
gram of broad scope. Water samples 


were obtained from wells and fields of 
known corrosiveness and were carefully 
analyzed under the supervision of Prof. 
W. A. Cunningham, head of the Depart- 
ment of Chemical Engineering, at the 
University of Texas. As the committee 
realized that samples from corroded 
wells would give one side of the picture 
only, it arranged to have an approxi- 
mately equal number of samples collect- 
ed from wells that showed no corrosion. 
These samples from non-corroded wells 
were analyzed in the same way, follow- 
ing the same techniques, so that direct 
comparisons could be made between the 
chemical composition of water samples 
from corrosive wells and from non-corro- 
sive wells. 

Duplicate samples were obtained from 
each well or field so that some indication 
of variation in chemical composition 
could be made. Samples were obtained 
from 14 corrosive fields, 10 non-corro- 
sive fields, and 12 fields on which avail- 
able operating information was insuf- 
ficient to determine whether or not a cor- 
rosive condition existed. The maximum 
values, minimum values, and average 
values of the data obtained are shown in 
the accompanying table. It is interest- 
ing to note that the carbon dioxide con- 
tent of the gas from the corrosive fields 
is definitely higher than that of the gas 
from the non-corrosive fields; however, 
it seems unlikely that this difference in 
carbon dioxide content as observed is 
sufficient in itself to explain the extreme 
differences in rates of corrosive attack. 
It is also interesting to observe that or- 
ganic acid concentrations are very slight- 
ly higher in the corrosive fields than in 
the non-corrosive fields. It appears from 
this information that the presence of 
organic acids in the wellhead water sam- 
ples is not in itself an indication of the 
likelihood of serious corrosive attack. 

Salt water is a well known corrosive 
agent in the presence of oxygen. Gas 




















a 
N. G. A. A. Water Survey—Summary 
Corrosive fields Non-corrosive fields 
Maximum | Minimum Average Maximum | Minimum Average 
eer errr ee ees. 13,200 4,050 8,077 7,200 2,197 4 
Reservoir temp., °F.......... Pre 250 157 207 190 76 1 
Reservoir pressure, lb. per aq. in...... 5,000 1,330 3,200 400 1,619 
Wellhead temp., °F.......... ree 170 100 134 130 72 
Wellhead pressure, Ib. per aq. in...... 4,000 1,110 2,454 2,640 250 1,198 
Production rate, MM. cu. ft. per day. . 30 2.5 9.7 10 0.7 4.3 
Distillate content, bbl. per MM. cu. ft. 70 2.5 27.8 26 0 8.2 
Water content, bbl. per MM. cu. ft... 3.7 0.4 1.17 34 0 6.6 
2 eae 2.0 0.6 0.87 0.7 0 0.35 
HS, grains per 100 cu. ft............ 0.08 0.0 - 0.001 0.2 0 0.05 
H (at atmos. isutaaenncea<tn 6.5 4.5 5.4 7.2 4.1 5.8 
henol. alkalinity, p.p.m. CaCOs. .... 0 0 0 0 0 0 +' 
M. O. alkalinity, p.p.m. CaCO ....... 448 20 148 692 8 121+: 4 
Total eae 74,400 242 11,600 186,400 152 36,000 4 
ES ce aidrcascncsmecicmuniel 39,200 0 5,780 95,5(0 0 18,100 
Foye Pm bnkéctnoneucnenicesehae eer oe 1 ea 70 8.5 29. 
Se er: 441 57 185 
Organic acids, p.p.m., Cs3HsCOOH... 812 49 222 405 3 0 156 
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wells do not contain oxygen and there- 
fore the corrosiveness of the salt water 
is nominal. The amount of salt water in 
the wellhead samples is indicated by the 
chloride content. It is noted from the 
data that many corrosive fields show very 
appreciable concentrations of salt water 
whereas many other corrosive fields show 
practically no salt in the wellhead water 
samples. The non-corrosive fields also 
range in salt content from zero to ex- 
tremely high concentrations as judged 
by the chloride content of the water sam- 
ples, 

The dissolved iron contents of the 
water samples of the corrosive fields 
were definitely higher than the dissolved 
iron contents of the water samples from 
the non-corrosive fields; however, some 
non-corrosive fields showed higher iron 
contents than some of the definitely cor- 
rosive fields. Therefore, it appears that 
iron content alone is not a satisfactory 
indication of the amount of corrosion 
that may be anticipated in any particular 
well or field. 

The available data in their present 
form fail to show any significant chemi- 
cal differences in the composition of wa- 
ter samples from corrosive fields as com- 
pared with water samples from non- 
corrosive fields. These data indicate 
higher average pressures and higher av- 
erage temperatures in the corrosive fields 
than in the non-corrosive fields. It is well 
known that acid attack of metals in- 
creased rapidly with increase in tem- 
perature and also that the effectiveness 
of inhibitors in preventing acid attack of 
metals decreases rapidly with rise in 
temperatures. Other work on this sub- 
ject of high pressure corrosion spon- 
sored by the NGAA, and under the 
supervision of Dr. Norman Hackerman 
of the University of Texas, has indicated 
the likelihood that the corrosive attack 
is an acid type of attack that is partly 
inhibited by some naturally occurring in- 
hibitor in the corrosive wells and is sub- 
stantially completely inhibited by the 
same naturally occurring inhibitor in 
non-corrosive wells. 

The NGAA Group has not been able 
to draw any final conclusions from the 
available data to date; however, the data 
indicate the likelihood of acid attack of 
iron equipment in all gas wells. Preven- 
tion of this acid attack in the non-corro- 
sive wells may be assumed to be due to 
the presence of a naturally occurring 
inhibitor. The NGAA Group is attempt- 
ing to pursue the matter further so that 
this theory may either be confirmed or 
abandoned, and so that some reliable 
method of estimating the likelihood of 
corrosive attack in new wells and in new 
fields may be found. kkk 
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(1) Water filtration 


% Proportioners, Inc., %, 28 Codding 
Street, Providence, Rhode Island, well-known 
manufacturers of chemical feeders for water 
purification and sterilization and proportion- 
ing equipment for treating, blending, dilut- 
ing, and sampling in industrial processing, 
have announced a new, hand-operated water 
filtration unit. 

This Hand Pur-O-Pumper is a ruggedly 
constructed, easily portable, hand-operated 
pump, diatomaceous earth feeder and fi ter 
for use on construction jobs or wherever a 
lightweight filtering unit is required for the 
delivery of clear water. This unit is capable 
of delivering 2 gal. of filtered water per min. 
and weighs approximately 55 1. 

Constructed of rust and corrosion-resist- 
ant materials, the Hand Pur-O-Pumper has 
two parts: (1) the pumping and treating 
unit, and (2) the filter section. 

The pumping unit consists of a self-prim- 
ing, synthetic rubber vaned impeller, rotary 
displacement pump made of bronze with the 
impeller mounted directly on the extended 
crank shaft. The pump is mounted on a tri- 
pod stand. 

The filter unit is a stainless steel tank 5 
in. in diam. equipped with pressure gauge, 
preceat feeder and connections. The tank 
contains a cylindrical aluminum oxide filter 
stone mounted directly on a cast filter cover. 
It is on this stone that the diatoma7eous 
earth is deposited. The tank itself has a 
conical bottcm with a foot valve to fazili- 
tate the discharge of sludge when backwash- 
ing. 

The water from the filter unit is collected 
in a Lyster bag or other container and puri- 
fied by the addition of an ampule of calcium 
hvrochlorite. 


(2) Compressor units 


The compressor un:t shown was developed 
by J. B. Beaird Company, Shreveport, for 
use in operations such as gas lift, repressur- 
ing, flare gas collection, field gas collection 
for main line gas stations, and others. Oper- 
ating pressures may be varied over a wide 
pressure range by varying compressor cylin- 
der sizes. 

The compressor unit consists of an Inzer- 
soll-Rand compressor mounted on a large 
structural steel and concrete kase, gas scrub- 
bers, intake and discharge manifolds, fan- 
type engine-driven radiator (eliminating the 
necessity for a cooling tower and providing 
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THE PETROLEUM ENGINEER 
700 Irwin-Keasler Bldg. 
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Keep Posted On 


NEW EQUIPMENT 
Use Card 


Advancements in petro- 
leum and plant equipment 
are being made rapidly. Keep 
abreast by making full use of 
The Petroleum Engineer’s 
enlarged New Equipment Sec- 
tion. 


All items are numbered. A 
business reply card requiring 
no postage if mailed within 
the United States is provided. 
Check or encircle the number 
on the card that corresponds 
with the product or products 
in which you are interested 
and drop it in the mail. Lit- 
erature and prices will be sent 
promptly on receipt of card. 











efficient closed jacket water and lubricating 
oil cooling systems), automatic water tem- 
perature control, speed and pressure regula- 
tors, and pressure operated shut-down con- 
trol. 

As this unit is completely assembled at 
the plant, the only work necessary to put it 
into operation is to connect to the inlet 
scrubber, discharge manifold, and fuel gas 
supply. Due to complete automatic controls, 
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the attention of an operator is required for 
only a few minutes each day. 

In event the unit is no longer required at 
a certa‘n location, it can easily be moved to 
another without loss of buildings, perma- 
nent pipe insta lations, or foundation. The 
foundation is an integral part of the unit. 


(3) Fuel loss calculator 


A siide rule type of calcu.ator of particu- 
lar interest to boiler room operators is being 
offered by the Hays Corporation, Michigan 
City, Indiana, manufacturers of combustion 
instruments and control. 

The calculator is used after the per cent of 
COz in the flue gas, the temperature of the 
flue gas, and the room temperature have 
been determined. The calculator is based on 
several fuels of different analyses and a wide 
range of flue gas temperatures making it 
practical for use in the vast majority of 
boiler rooms in the country. 

The figures on the calculator reveal the 
per cent of total heat loss in the flue gas. 
Instructions accompanying the calculator 
show how heat loss can be converted into 
fuel loss. The figures on the various scales 
are various calculations by the Hays engi- 
neering department and are dependably ac- 
curate. 

The calculator is being distributed to all 
interested users without cost. 


(4) Emulsion breaker 


Honan-Crane Corporation, a subsidiary of 
Houdaille-Hershey Corporation, has made 
arrangements for the exclusive sale and dis- 
tribution of Visco 77, a lubricating oil-water 
eniulsion breaker. 

Visco 77 is a liquid chemical additive that, 
when added to the most stubborn water emul- 
sions in the amount of 1/10 of 1 per cent 
(1 gal. of Visco 77 to 1000 gal. of lubricating 
oil) and the oil maintained “at rect” at a 
temperature of from 180-185°F., will break 
the emulsion and al] water will settle out in 
from 24 to 48 hr., according to the manu- 
facturer. : 

Visco 77 has heen in use for several years 
by some of the major industries on viscous 
circulating system oils, as well as heavy EP 
oils, and is equally satisfactory on both 
types of oils, or on any oil regardless of 
viscosity, it is asserted. 

Viseo 77 is non-corrosive and harmless to 
any lubricating oil, and can be used with 
safety on any major circulating system where 
difficulty is experienced.in removing water 
from the lubricating oil. 
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GIVE ME A 

LUFKIN TAPE WITH 
THE CHROME WHITE 
LINE THAT IS 
DURABLE 


"a 
CHROME PLATED 
STEEL LINE 
WILL NOT 
CRACK, CHIP, / 
OR PEEL < 


BLACK 
MARKINGS 
ON CHROME 
| WHITE SURFACE 
-- EASY TO 
READ 






FOR ACCURACY 


THE LUFKIN RULE COMPANY 
SAGINAW, MICHIGAN 
New York City, N.Y. 
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(5) Turning rolls 


Self-propelled turning rolls mounted on 
tracks, with the automatic head in a fixed 
position, for stepped-up automatic welding 
preduction on tanks and cylindrical objects 
of various lengths and diameters are used 
by the Struthers Wells Corporation, in War- 
ren, Pennsylvania. On circular welds, the 
weldment is set on the turning rolls and ro- 
tated, for longitudinal welds, the work is 
driven along the track, both at the desired 
welding speed. The work is thus positioned 
under the automatic head for all welding 
operations. 

Self-propelled turning rolls consist of two 
parts, the electric power-driven turning rolls 
and the idler rolls without power, each 
mounted on separate carriages. The power 
drive serves a dual purpose. It rotates weld- 
ments for circular welds, and by shifting a 
clutch, the power is transferred to drive 


(G6) Brewster rig 


The Brewster Company, Shreveport, 
Louisiana, recently announced its new N-10 
drilling rig. The new rig will drill to 10,000 
ft. with 4%-in. drill pipe. Air controls 
grouped together near the driller’s position 
give convenient and effortless control to the 
entire rig. Manual controls are optional. 

The rig is rated at 800 hp. in any combi- 













the work forward or reverse on the tracks 
for welding logitudinal seams. The indivi- 
dual rollers are equipped with tires of in- 
dustrial truck type rubber to prevent bump- 
ing when logitudinal welds pass over the rol- 
ers. 

The weight capacity of these new Ransome 
self-propelled turning rolls is 25 tons. The 
distance between the rollers is adjustable 
to accommodate diameters of work from 2 
ft. to 14 ft. 

Ransome Machinery Company, or Dunel- 
len, New Jersey, a subsidiary of Worthington 
Pump and Machinery Corporation, designed 
this new Size No. 1 Self-Propelled Turning 
Roll to provide the most economical manner 
of handling the welding fabrications of 
tanks and all circular work for automatic 
welding, it is stated. It is the latest addition 
to Ransome’s complete line of positioning 
and turning roll equipment for welding and 
work applications. 





(Courtesy of Struthers Wells Corporation) 


nation of motor assemblies. The hydromatic 
brake is standard equipment. Drum brakes 
are water cooled. The rig is equipped with a 
high and low friction clutch. There are 8 
speeds on the clutch. The rotary is a 22-in. 
vilbath machine built into the substructure 
floor. The substructure is built as a part of 
the entire assembly and can be disassembled 
in sections for convenient hauling. 
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PANY OBSTRUCTION within the casing walls can 
tear packers, spoil swabs, prematurely set cement retainers, 
prevent equipment from operating properly, cause needless 
delays, and run up well completion costs. All of these troubles 
can be easily avoided by the use of a Security Casing Scraper. 
The unique shearing action of the tool thoroughly removes 
all undesirable obstructions and foreign matter from within 
the casing walls, thus assuring at all times free downward 
passage of tools and equipment. It’s a simple matter to clean 
your casing before the well is completed by running a 
Security Casing Scraper, thus assuring clean casing surfaces 
for immediate or future production operations. No service 
man is required. 


AND HERE’S WHY THE SECURITY CASING SCRAPER LEADS THE FIELD! 


Distinct advantages of the 
Security Casing Scraper are 
readily apparent. During rota- 
tion, the helical cutting teeth 
shear all protrusions instead of 
exerting a scraping or crushing 
action. This positive shearing ac- 
tion is demonstrated by the clean 
removal of internal burrs left by 
gun perforating. Note the gun 
perforations are not burred over 
but are smoothly removed, re- 
taining full unrestricted opening. 

The Cutters are expanded 
to the full inside diameter of the 
casing by positive spring pres- 
sure and contact approximately 360° of the casing circum- 
ference at all times. The multiple spiral teeth cannot pass 
obstructions without indicating their presence to the opera- 
tor. Every point in the casing is contacted by the cutting 
teeth which remove each burr and every particle of incrusted 
cement or other undesirable material by a steady, power- 
ful shearing action. If you like figures, note this: The 7” 
casing scraper has 24 individual shearing teeth which form 
a total of 98 linear inches of cutting surface. The teeth act 
upon an obstruction approximately 800 times under average 
operating conditions! 





FEW PARTS—SIMPLE CONSTRUCTION ASSURE ECONOMY 


Four reversible cutters, having rectangular openings 
through the center, are slidably mounted on a square man- 
drel. Each cutter is firmly expanded against the casing walls 
by 3 strong coil springs and is separated by spacers which 
permit ready circulation but prevent enfrance of debris 
within the spring recesses. The multiple cutter teeth contacting 

the casing throughout their length make 
certain that every inch of casing is 
thoroughly cleaned. Cutters are revers- 


4 10 drill a og yy rg required. 
\ace Bit earn and get an im- 
: crapet wCleaoOn es ce- proved cleaning job. Our bulletin CS 463 
ty Casin’ gvove and ? cleat describes this tool in detail. Write for it 
an gies grills Orin walls today! 
gtft eou . e 
. yitad cast 
si {10 
men 


SECURITY ENGINEERING CO., 


Main Office and Plants 


EXPORT OFFICE: SUITE £800, CHANIN BUILDING 


Branches A 


122 €AST 42N0 STREET, NEW YORK 17 
































































1 END WASHER 


oe CUTTER 


-———— OUTER SPACER 


‘| ——— cutter 





7————— CENTER SPACER 


—— SPRINGS 
(3 PER CUTTER) 


) ———— OUTER SPACER 


As mandrel rotates, helical teeth 
produce a shearing action, quickly 
and cleanly cutting away all for- 
eign materials and undesirable 
protrusions. 


ae 
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(7) Electro-cell 


[he Electro-Cell, a unit type electronic air 
filter with removable collector plate assem- 
blies, is one of the latest type now being 
manufactured by the American Air Filter 
Company, Inc., Louisville, Kentucky. 

The positive and negative collector plates 
are assembled on cross rods to form horizon- 
tal groups, which are easy to handle and 
may be readily removed from the filter cas- 
ing. This makes possible a number of inno- 
vations in construction that simplify installa- 
tion, improve performance, and assure better 
maintenance. 

Sliding into the filter casing in much the 
same manner as a desk drawer, plate as- 
semblies can be removed for cleaning and 
reoiling at convenient water and sewer con- 
nections. By keeping a spare set of plates 


sufficient for one section for use as a re- 
placement, the length of time the filter is out 
of service is reduced to a minimum and the 
dirty collector plate assemblies can be 
cleaned at a time that is most convenient 
for maintenance personnel. An automatic 
washing device has been developed permit- 
ting collector plate assemblies to be washed 
in place for installations where manual wash- 
ing 1s not feasible. 


Standard sections of the Electro-Cell are 
2 and 3 ft. in width with a capacity of 1000 
cu. ft. per min. per unit and range from 
this minimum to as many sections as are 
needed for the particular installation. The 
construction of the filter is such that it 
eliminates the duplication of top and bottom 
sections of box-like units when assembled 
one upon another. This is accomplished by 

































AMERICAN 
Meaty Lug ROLLER BEARINGS 
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For nearly every application where the 
load is radial you'll find an AMERICAN 
RADIAL ROLLER BEARING to meet your 
requirements. Engineered to exacting 
standards, precision tested, specially 
designed for smooth, reliable opera- 
tion under tremendous loads, AMERI- 
CAN RADIAL ROLLER BEARINGS func- 
tion flawlessly in the heaviest equip- 
ment built and under the most rigorous 
operating conditions encountered in 
any industry. 


AMERICAN RADIAL ROLLER BEARINGS 
come in 5 styles, 4 S.A.E. series and 85 
sizes. Special designs to order are also 
available. Our engineers will cooper- 
ate with your own technical staff on all 
your roller bearing problems. 


AMERICAN ROLLER BEARING CO. 
PITTSBURGH, PENNSYLVANIA 


Pacific Coast Office: 
1718 S. Flower St. Los Angeles, California 








the manufacture of the filter in a variation 
of heights from a minimum of 27 in. to a 
maximum standard height of 15 ft. by 9-in. 
increments. 

In the larger sizes of the Electro-Cell (6 ft. 
or higher), the ionizers are mounted on a 
bar hinge that swings clear of duct work or 
adjacent sections giving full access to col- 
lector plates. Extending the full height of the 
section, electrical losses are reduced to a 
minimum due to fewer wire ends. 


(8) Oil-well plunger 

The Gustin-Bacon Manufacturing Com- 
pany announces an inexpensive plunger that 
will give long, efficient = 
service even where ex- 
cess sand, water, or 
gas is encountered. It 
will be called the G-B 
EXPAN-SEAL 
plunger. 

The plunger con- 
sists of a steel core on 
which are assembled 
a series of oil-resist- 
ing, synthetic rubber 
split rings that work 
in connection with 
metal spacers so that 
they automatically ex- 
pand to the pump bar- 
rel wall on the lifting 
stroke, providing a 
perfect seal and pre- 
venting oil slippage, 
and then contract and 
move off the cup seat 
on the return stroke, 
reducing friction and 
wear and allowing any 
sand to be washed 
away with the oil. 
This action also al- 
lows any gas trapped 
between the pump 
valves to escape, pre- 
venting gas locking 
of the pump. 

The EXPAN-SEAL 
plunger works equally 
well in tubing pumps, 
insert pumps, and in 
common working bar- 
rels, the manufacturer 
states. It is available in standard A.P.I. bar- 
rel sizes and because the rings automati- 
cally expand to the barrel wall on each lift- 
ing stroke it is never necessary to recup 
with plus 15 or 30 thousandths oversize 
cups. The EXPAN-SEAL composition rings 
come ready to install and need not be pre- 
soaked in kerosine or oil before installation. 





THE PETROLEUM ENGINEER, April, 1946 













Tearing down oper- 
ation, including put- 
ting well on pump 
. . « 30 minutes. 


Unit in over - the- 
road position, mov- 
ing 4% mile... 15 
minutes. 





Spotting unit at well 
location . . . 4 min- 
utes. 





Raising Telescoping 
Derrick by a built- 
in power screw rais- 
ing device (exrclu- 
sive, patented Franks 
feature) driven by 
the truck engine... 
5 minutes. 





Extending the upper 
section of the Tele- 
scoping Derrick by a 
small winch of 
45,000 Ib. ultimate 
capacity, also driven 
by the power of the 
truck engine... 4 
minutes. 





Completion of pump 
disconnection and 
taking hold of rods 
with elevator 

7 minutes. 
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TO TEAR DOWN, 
MOVE AND RIG-UP 
FOR ANOTHER JOB 


Franks’ improved Model 5000 truck motor driven unit is an all purpose 
servicing unit so designed as to be adaptable to all the normal serv- 
icing operations required in maintaining the production of oil wells. 
It consists of a truck mounted winch with optional] sandreel, spudding 
attachment, rotary drive attachment, provision for regular indepen- 
dently clutched cathead, telescoping derrick, and other optionél 
equipment as required under varying conditions. This unit may be 
used as a conventional servicing winch to pull rods and tubing to 
5,000 feet. It is suitable, when supplied with the necessary extras 
for rotary clean-out work to 4,000 feet, and may be used with stand- 
ard cable tools in “tailing in’ and deepening operations to 5,000 
feet, and actual drilling from the grass roots down to 3,000 feet. 
Since the derrick is mechanically raised and lowered by the power 
of the truck engine and carries lines and blocks strung and guy 
lines attached at all times, rig-up and tear-down time is reduced to 
a matter of minutes. 


FRANKS MODEL 5000 

> ALL-SERVICE UNIT PHOTO- 
GRAPHED AND TIMED ON 
LOCATION 


| reat ee 


WELL SERVICING AND DRILLING UNITS 





FRANKS REPRESENTATIVES: 


Export : A. V. Simonson, 149 Broadway, New York, N. Y. 

California: Hillman-Kelley, Inc., 1000 Macy Street, Los Angeles. 

Illinois Basin: Stuart E. Corry, Box 51, Fairfield, Illinois. 

Texas, Louisiana, New Mexico: R. M. White, 823 Neil P. Anderson 
Bidg., Fort Worth, Texas. 

Rocky Mountain: Industrial Power Units, Inc., Box 152, Casper, Wyo. 


FRANKS EXPANDED FIELD SERVICE 


In keeping with Franks’ policy of servicing its equipment 
and as an extension for such service we have now estab- 
lished two additional field service points and two resident 
field service men. 














West Texas: Odessa East Texas: Longview 
In these areas call these points for Franks Field Service. 
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HYDRAULIC 
DYNAMOMETERS 


@ EFFICIENT 
® ECONOMICAL 
® COMPACT 


You can depend on the performance 
data taken off a “HI-EFF” hydraulic 
dynamometer. All frictional and torque 
losses, except of cradle bearing, are 
measured on the scale, giving an accu- 
racy approximately 99.7% perfect. This 
high degree of accuracy is maintained 
with all capacities to 6,500 H.P.— 
speeds to 25,000 R.P.M. 


Considering the low initial cost, min- 
imum maintenance expense and small 
floor space required, you can have “HI- 
EFF” accuracy at cost savings that will 
surprise you. There are 72 different ca- 
pacity models available from standard 
patterns. Write for complete details. 
Taylor Manufacturing Co., 3046 West 
Meinecke Avenue, Milwaukee 10, Wis. 


TAYLOR” 





NIULWAURE 


“HIL-EFF” Hydraulic Dynamometers 
Static Balancing Machines 
Sensitive Drilling Machines 
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(9) Check valve 


A discharge check valve has been designed 
to give positive protection against the back- 
surge of discharge lines carrying steam, 
sludge, waste water, and other waste liquids 
in gravity flow installations. 


In order to assure non-fouling of the valve, 
hese units have a swing check flap suspended 
from a full floating pin fulcrum to give posi- 
tive full surface between ground face of flap 
and flap seat. 


The knob in the center of the top surface 
of the swing check flap contacts the valve 
body roof at only one point when the swing 
check flap is wide open. This prevents the 
swing check flap from touching the sides of 
the valve body and assures free operation of 
the swing check flap. Location of swing 
check flap in relation to interior of valve body 


provides ample protection against sediment 
blocking of the valve. Swing check flap sus- 
pended from cover can easily be removed 
and replaced. 

Discharge check valves may be operated 
with or without a manual control or with 
an extension shaft or flexible cable from an 
access box. The units are hydrostatically 
tested. Flanges are 150 Ib. flat faced and 
blank or drilled as specified. They are avail- 
able with 180 deg., 105 deg., or 90 deg. bodies 
made of cast bronze, steel, semi-steel, cast 
iron, and alloyed metals for corrosion resist- 
ance. Manufactured by the J. A. Zurn Manu- 
facturing Company, Erie, Pennsylvania. 


(10) Steam cleaning unit 


Available for immediate delivery for less 
than $100, the Turco Hydro Steam Unit 
weighs only 28 lb. and is easily portable. 
Quick couplings permit fast connection. Any 
steam line maintaining 80 to 150-lb. pres- 
sure with a %4-in. valve outlet is all that is 
required for connecting up the unit, the 
manufacturer, Turco Products, Inc., states. 


Three manual controls vary the tempera- 
ture, quantity of solution, and nozzle pres- 
sure to handle the needs of the job at hand. 
It can be adjusted to deliver a high-tempera- 
ture, penetrating spray or a moderately 
warm spray. A wide variety of Turco special- 
ized cleaning compounds can be used 
through this unit to clean anything from 
delicate aluminum surfaces to heavy con- 
struction equipment caked with grease and 
dirt. 

Safe, easy to operate, and practically fool- 
proof, there are no moving parts, pumps, 
pressure tanks, motors, electrical connec- 
tions, toxic or explosive cleaning agents, it 
is stated. ‘ 





































The most satisfactory 
clean-out Bailer now 
in use. 


Large volume of sales 
in both domestic and 
Foreign fields permits 
maintenance of price 
competitive with any 
clean-out tool. 


Distributors located in 
practically all fields 
make replacement 
parts readily available. 


G-Type has solid steel 
plunger rod exception- 
ally sturdy construction 
throughout. 












Standard cable tool 
pin permits jars and 
sinker to be run above 
pump; eliminating fish- 
ing jobs. 









teats 


a 


F-5 Type has patented 
plunger construction to 
assure highest possible 
efficiency in this type 
of pump. 

















; Andie 





PATENT No. 2061486 
2090055—2090209-—2176231 


For additional information see 
COMPOSITECATALOG, Page 1903 


Call, wire or write 


MID-co™ 
fete) &-Tir-B-15) 118 ae 


SUBSIDIARY OF AIREON / MANUFACTURING CORPORATION 


1006 - 1012 S. E. 29th STREET 


TELEPHONE 7-8586 BOX 1542 
OKLAHOMA CITY - OKLAHOMA 
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...A modern engine 


specifically designed for the 
heavy duty requirements of oil field service. 


Construction throughout is unusually rugged, with ample factors of safety in 
all parts. The engine is started in a few seconds by compressed air to all 
cylinders, and full load power is available at once. Lubricating oil consump- 
tion is exceptionally low and the engine operates efficiently on a wide 
range of fuels. Horsepower ratings of 280 for the 6 cylinder model 
and 375 for the 8 cylinder model are very conservative, providing 


ample reserve power for occasional overload or sudden emergency. 


THE NATIONAL SUPPLY COMPANY 

GENERAL SALES OFFICES: TOLEDO, OHIO © DIVISION OFFICES: 

DENVER © FT. WORTH © PITTSBURGH * TULSA * TORRANCE. 

EXPORT: THE NATIONAL SUPPLY CORPORATION, 30 ROCKEFELLER 

PLAZA, NEW YORK,N.Y.,U.S,A. © RIVER PLATE HOUSE, 
12 SOUTH PLACE, LONDON, E. C. 2. 
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(11) Fan-cooled motor 


\ new totally enclosed, fan-cooled motor 
especially designed for use in extremely 
dirty, and corrosive atmospheres has been 
added to the line of General Electric Tri- 
Clad induction motors. The new motor is 
available in standard, explosion-proof, and 

t-explosion-proof types from 1 to 1000 hp. 
ind can be used where iron dust and metal 
fillings are in the air and in Class I Groups 
C and D and Class II Groups E, F, and G 
hazardous locations. Short in length and 

mpact in construction, the motor can be 
talled in a sma!] space, making it suitable 

achine tool applications where the 
tor must be part of the driven machine. 


The new Tri-Clad features a double-shell, 
ast-iron frame, and cast-iron end shields 


and conduit box for protection from exter- 
nal blows, dripping water, dusts, vapors, and 
corrusive liquids. Sealed end shields and 
inside joints, and a one-piece, double-shell 
stator protect windings, punchings and ro- 
tating parts from moisture or corrosive ele- 
ments. Long, close-running shaft fits, sup- 
plemented by a rotating seal, keep dirt 
from entering the motor along the shaft. 
Punchings and windings within the inner 
shell of the motor are cooled by a non-spark- 
ing external fan that is protected by a cast- 
iron housing with a screened air-intake open- 
ing. 

The cast-iron bearing housings are cast 
integral with the end shields as a barrier 
to the entrance of foreign materials. An 
inner cast-iron bearing cap makes a com- 
plete enclosure for the bearing. As on all 














REGAN 
TUBING and 
CASING HEADS 


SCREW-LOCK TUBING HEAD 


—Provides positive means of 
tightening packing on tubing 
coupling without disconnecting 
flanges or disturbing the well. 
Especially useful in repressuring 
Operations where pressures are 
reversed and tend to lift coupling 
off the packing seat. 


PRESSURE-SEAL CASING 
HEAD-—A full opening Casing 
Head with standard A.P.I. flanges 
and ring grooves with pressure- 
actuated packing unit securely 
locked in place with a special 
snap-ring. This eliminates all 
threads and screw rings which 
might become damaged, causing 
trouble and delay in landing cas- 
ing and securing an effective seal. 


AVAILABLE IN VARIOUS COMBINATIONS 
AND STYLES TO FIT YOUR PARTICULAR 
SITUATION—WRITE FOR DETAILS 






CALIFORNIA, U.S.A. 


HOUSTON, 
TEXAS 





EXPORT DISTRIBUTOR: 19 Rector Street, New York City, N. Y.. 
Avda Pte. R. Saenz Pena 832, Buenos Aires, Argentina. ¥ 
P. O. Box 2125, Houston, Texas 
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ball-bearing Tri-Clad motors, the pressure- 
relief greasing system is used. Greasing can 
be accomplished without disassembling or 
stopping the motor. 

Low starting current, with balanced de- 
sign, makes the new Tri-Clad suitable for 
full-voltage starting, thus permitting the use 
of simple, inexpensive control equipment. 
The motor has high pull-up torque for snap- 
py acceleration, and high maximum running 
torque to meet temporary abnormal peaks 
and low-voltage conditions. 


(12) Flow manifold 


An innovation in Christmas tree design 
is the Unibolt Christmas tree flow manifold 
manufactured by Thornhill-Craver Company, 
Inc., Houston, Texas. This complete pre- 
tested unit includes all necessary wing fit- 





tings above the master valve and makes 
use of Unibolt adjustable wing valves in- 
stead of gate or plug valves on the arms of 
the tree. The 1-in. opening in the valve is 
ample to assure low velocity flow through 
a small orifice in the positive bean installed 
in the choké body assembly beyond the ad- 
justable wing valve. The Unibolt fitting on 
top of the manifold simplifies running pres- 
sure bembs or paraifin s rapers and is avail- 
able flanged or threaded in any size combi- 
ration «ered, This flow manifold may be 
had in 6,090, 10,000 or 15,000-1b. test pressure 


units. 


(13) Geophysical wire 


Geo.ogists searching for new deposits of 
oil will have lighter equipment to carry into 
remote places as the result of the develop- 
ment of a new geophysical wire by United 
States Rubber Company. 

Utilizing experience gained during the 
war, scientists of the company have per- 
fected a wire that weighs much less yet has 
freater strength and flexibility than the 
prewar wire used on seismographic equip- 
ment in oil explorations, it is asserted. 

As equipment is often moved over rough 
terrain and, in some instances, must be 
carried by hand, the saving in weight is an 
important factor to searching parties. 

The new wire is made with a small di- 
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Wan it comes to oil field power units, 
Fairbanks-Morse ZC Engines represent an 
unbeatable combination of economy, depend- 
ability, and service. 


Their wide acceptance throughout the oil 
industry attests to their popularity. Oil men 
like the way Fairbanks-Morse ZC Engines 
keep on the job, operating unattended day 
after day, ignoring weather extremes, running 
smoothly on minimum lubrication and fuel. 
They appreciate, too, the ease and speed with 
which almost any fieldman can service these 
simple, single-cylinder engines. 


Truly, using Fairbanks-Morse ZC Engines 
means using low-cost, trouble-free power. 


Fairbanks, Morse & Co., Fairbanks-Morse 
Building, Chicago 5, Illinois. 


Fairbanks-Morse MAGNETOS 


..eWorth Remembering, 
Too, for Faster Starts 





Swift, sure starts are 
always at your finger 
tips with Fairbanks- 
Morse Super- Spark 
Magnetos. Available for any engine, they 
boost performance, save gas and oil, assure 
quick response on the coldest mornings. 








airbanks-Morse 











A name worth remembering 
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Oil Field Equipment « Diesel Rastues 
Diesel Locomotives « Generators 
Motors « Pumps « Scales « Magnetos 
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ameter conductor insulated by the company’s 
unique dipping process. During the war this 
process was used in producing lightweight 
Army telephone wire that could be carried 
more easily by troops engaged in establishing 
communications at the front. 

In oil prospecting the wire is used to pick 
up vibrations from man-made earthquakes. 
The earthquake is made by setting off a 
charge of dynamite. Waves are set up in the 
surrounding earth like waves in a pond when 
a stone is thrown in. Long lines of wire 
radiate out in all directions from a seismo- 
eraph in a truck near the dynamite charge. 
lo the end of each wire is attached a small 
microphone, known as a geophone. The 
shocks are picked up by these instruments 
and carried over the wire to be recorded au- 
tomatically on charts. By studying the inten- 


sity and frequency of the tremors as shown 
on the charts, geologists can read the char- 
acter of the earth’s internal structure, from 
which they are able to determine the ad- 
visability of drilling for oil. 


(14) Bronze welding rod 


A new flux-coated bronze welding rod for 
application by the oxy-acetylene process has 
been developed by The Linde Air Products 
Company, unit of Union Carbide and Carbon 
Corporation. Known as Oxweld No. 25M. 
(Patented) Flux-Coated bronze rod, this 
new rod automatically combines all the su- 
_perior properties of the familiar Oxweld No. 
25M. bare bronze rod with correct fluxing, 
it is stated. When the rod is made, it is 
precoated with flux in proper proportion ‘to 
its size. This coating consists of Brazo Flux 
plus a non-active binder that does not affect 





the weld. It adheres firmly to the rod, melt- 
ing down into the molten puddle without 
burning off ahead of the rod. The rod can 
be heated and bent without destroying the 
coating. In addition, the coating is not af- 
fected by weather conditions. 

Oxweld No. 25M. Flux-Coated bronze rod 
speeds up the welding operation and makes 
it easier to produce welds of uniformly high 
quality, it is asserted. The operator can give 
his entire attention to depositing the rod 
metal and controlling the molten puddle 
without the usual delays of dipping the end 
of the hot rod into the flux container. The 
flux melts into the weld continuously and 
in the right quantities, leaving no wasteful 
residue on the face of the weld. Thorough 
inning, essential to good bronze-welding, 
continues without interruption. 


(15) Single drum hoist 
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The American Iron and Machine Works 
Company’s new single drum suction hoist is 
designed to raise or lower the pump suction 
in the slush pit. The general design of the 
American double drum 
hoist has been borrowed 
in planning a device that 
is compact, efficient, and 
economical. 

This hoist may be 
mounted on a conven- 
tional pipe stand across 
the pit or on an inverted 
Y frame mounted on the 
pump skids. The Y frame 
may be either of rigid 
construction or pivoted at 
the base for vertical ad- 
justment. The hoist is 
mounted at any conven- 
ient position on the frame 
and the line is positioned 
over the suction line by 
the use of pulley blocks. 
The application of a 
worm and worm gear 
drive to the line drum 
makes it self locking at 
any load. 


(16) Gas serubber 


A gas scrubber of improved design that 
completely cleans field fuel gas before it is 
used by engines, is announced by Shrimpton 
Equipment Company. It consists of a 3-com- 
partment tank with chambers that separate 





WELDED STEEL TANK 
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FISHER GAS REGULATOR 
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1” GAS HOSE WITH 


SPECIAL INLET NOZZLE SPECIAL COUPLINGS 


DIRTY HIGH PRESSURE __ 5 CLEAN LOW PRESSURE 
GAS COMPARTMENT [: GAS TO ENGINE 
CLEAN INNER GAS COLUMN 

FEEDS THRU CENTER 
SPOUT TO CLEAN 
GAS COMPARTMENT 


PATENTS PENDING 0 


 SXq_ DIRT SCALE, OIL OR WATER 
SR ETC WELD TO TANK SHELL 
BY CENTRIFUGAL FORCE 


BLOWOOWN 


the foreign materials from the incoming field 
gas and deposit them in the bottom, where 
they are removed through a blow-off cock. 
The upper compartment stores clean gas at 
a low pressure, permitting a smooth, even 
flow of gas into the carburetor. The equip- 
ment is simple in design and requires only 
periodic blow downs while in use, and is 
available in capacities to meet all require- 
ments. 
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SIMPLICITY is the first requisite of well control 


e228 $3 biti: 














Avoid unnecessary hazards by 
keeping parts to a minimum 


Simplicity means the fewest number of the highest quality parts. 
Parts used beyond the minimum, parts left in the structure beyond 
their period of usefulness, are a menace and create unnecessary 
hazards. Many parts are manufactured of materials which are 
sufficiently long-lived and entirely suitable for use during their 
period of usefulness, but do not have the permanency which makes 
them safe for the flowing life of a well. 











The blowout preventer, an essential and most valuable piece of 
equipment, is packed with rubber or other highly flowable material 
to facilitate ease in forming a seal. Such material is relatively weak 
when compared with steel, and disintegrates quickly. It is unsuit- 
able where long life is essential and, therefore, should be used 
during the performance of operations where its use is needed, and 
then removed. The same applies to the master valve. The large 
pressure subject areas of the bonnet often cause gaskets to dis- 
integrate when subjected to long periods of use. 





Gray Systems of Well Control provide complete contro! during 
and between all operations, plus the ability to use master valves, 
blowout preventers, strippers, and other available control equip- 
ment throughout their entire period of usefulness, after which pro- 
vision is made for the disassembling and removal of these expen- 
sive parts, with control, to the position of accessories for use on 
other wells. 





The whole is greater than any of its parts. Avoid unneces- 
sary hazards by keeping parts in the permanent if 
structure to a minimum. if 


aie 














HOUSTON 
Complete Well Head Assembly equipped Export Representative: GUY E. DANIELS, 30 Rockefeller Plaza, New York City 
with Composite Manifold, Valve Removal, sss 
Installation and Removal. ssessssecectss 











CONTROL DURING AND BETWEEN ALL OPERATIONS WITH GRAY PLANNED PROCEDURE 





Casing Head Drilling Running Casing Casing Landed Drilling Control Drilling-in and Tubing Control Manifold 
Attached Equipment Running Tubing Landed Equipment Attached 
Removed Removed 
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(17) Chemical Rotameter 


In chemical plants where corrosive fluids 
and gases require special piping materials 
such as Haveg, Karbate, Pyrex, porcelain, 
hard rubber, etc., metering problems are 
being capably solved by the new versatile 
Schutte and Koerting Chemical Rotameter, 
it is asserted. Designed so that the metered 
fluid comes into contact only with the re- 
quired special material and the pyrex meter- 
ing tube, the advamiages of standard SK 
Rotameters—sturdy metal and easily-re- 
moved tube assembly—are retained. The 
special parts, even when made of these rela- 
tively fragile materials, are engineered to 
withstand the hazards of every day use and 
are amply supported against stresses in the 
piping and thermal shock. 

Special corrosion-resistant rotors of plati- 


° 


num, silver, Haveg, Karbate, etc., are used in 
SK Chemical Rotameters. All meter parts 
are standard and design simplicity assures 
efficient operation and ease of installation, 
it is stated. 


(18) Electronic controls 


Hundreds of industrial processes in the 
chemical, metal, food, petroleum, and many 
other fields will be favorably affected by the 
introduction of a series of developments in 
industrial electronic control instruments, it 
is made known by L. Morton Morley, vice 
president in charge of sales of Brown Instru- 
ment Company, Philadelphia industrial divi- 
sion of Minneapolis-Honeywell Regulator 
Company. 

The new developments, according to Mor- 
ley, extend the uses to which electronic 
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control instrumentation can be put, particu- 
larly in obtaining higher quality control 
through continuous balance rather than in- 
termittent action. Economies and speedier 
output also result, it is stated. 

The developments announced by Brown 
company include a front-set mercury switch 
type control for circular chart electronic po- 
tentiometers, back-set mercury type auxili- 
ary switch for both circular and strip chart 
electric potentiometers, thermocouple and 
component failure protection for both elec- 
tronic models, and external chart drive 
switches, and omission of internal power 
switches. 

The new instruments, parts and accessor- 
ies, it is said, include numerous available 
variations tailored to a specific industry or 
process. The new developments were made 
available for delivery on April 1. 


(19) FWD trucks 


With its production plans geared to the 
greatest peacetime truck demand in history, 
The Four Wheel Drive Auto Company of 
Clintonville, Wisconsin, is operating at peak 
capacity and is delivering its newly styled 
FWD trucks in unprecedented numbers de- 
spite the serious scarcity of materials, the 
management announced. 

The 1946 model FWDs are built in 3 ma- 
jor weight classifications ranging from 3 to 
15-ton rated capacity. 

FWDs in the H series line, classified as 
light-heavies, are rated at 3 and 4-ton ca- 
capity. U series FWDs are being built in 
the 5-ton classification. The company’s M 
series line of trucks are being built with 10- 
ton rated capacity. 

FWD 6-wheel drive tractors and trucks 
rated at 15-ton capacity are also included 
in the company’s standard line and are listed 
as available for immediate delivery. 

The 1946 FWD has been completely re- 
styled for improved appearance and utility. 
Salient features of this restyling include 
modernized radiator grills, streamlined fen- 
ders and skirting, and the new, more com- 
fortable, “Universal Safety Cab.” 


Axles, transmissions, and frames have been 
redesigned and reengineered for greater 
safety, greater speed, and greater durability. 
Built on mass production assembly lines, 
the company’s listed models are all of stand- 
ard design and can be equipped for use in 
all heavy duty trucking work. 


FWD 6-wheel drive 58.000-ton gross vehicle 
weight truck equipped with an oil well servic- 
ing rig owned by the Richfield Oil Company of 
California. 


(GENERAL PAINT CORPORATION 
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Perey | ich Torque drop as you add protectors! 
mee [ere’s proof about friction... 


‘ This chart is an actual case at Chocolate Bayou on a rig of a large oil operator. 
The figures are actual Torque and R.P.M. instrument readings. #0—Without 
Protectors; #1—Drill Pipe % protected with one Protector per stand; #2—Drill 
Pipe % protected with two Protectors per stand; and, #3—DRILL PIPE 100% 
PROTECTED with 3 Protectors per stand. 


Note that the greatest reduction of Torque due to friction was when the 
final 43 of the Drill Pipe was covered, proof that for full protection, one 
Protector at each tool joint should be used 








6% inch O.D. Patterson-Ballagh lip style Casing Protectors were Your nearest Patterson-Ballagh 
representative will gladly give. 
information as to proper sizes 
and tell you how to obtain * 
of these money-saving PBX Synthetic Rubber Casing Protectors. 100% protection NOW. 


used, installed on 7,000 feet of 41 inch drill pipe in 9% inch cas- 





ing. Your tool joint and casing wear is greatly reduced by the use 





PATTERSON-BALLAGH 


DRILL PIPE AND CASING 


PROTECTORS 


Now Made of PBX Synthetic Rubber .. . Oil and Weather Resistant 
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(20) Worthington bulletins 


Two bulletins have recently been issued by Worthington Pump and 
Machinery Corporation, Harrison, New Jersy. Bulletin W-350-B8 
describes Worthite pumps for slurry handling. Bulletin W-414-B50 
discusses the company’s automatic Variflo triplex power pumps. 


(21) Nukemite 


\ Brochure issued by Nukem Products Corporation, Buffalo, New 
York, is the first release of literature describing Nukemite, a new 
product developed during the war and now available for general 
industrial use. Nukemite is a plastic coating asserted to be acid 
and alkali proof. 


(22) Oilite bronze bearings 


Catalog 451, issued by Geo. J. Fix Company, Dallas, Texas, contains" 


complete information on Chrysler Oilite oil cushion bronze bearings, 
and other Chrysler-made products produced by the new technique 
of powdered metallurgy. The catalog contains a wealth of engineering 
data to assist in the selection of proper bearings, gives details about 
the special nature and advantages of Oilite, and a complete price 
and stock list of bearings. 


23) Otis safety valves 


Otis safety valves is the subject of a folder issued by Otis Pressure 
Control, Inc., Dallas, Texas. Various type safety valves and their 
particular application are discussed. An outstanding feature of the 
Otis safety valves, it is pointed out, as well as other sub-surface 
controls manufactured by the company, is that they can be run and 
pulled on an ordinary steel measuring line without loading the well 
or pulling the tubing to make or service the installations. 


(24) Direct rotary drive 


The Ideal Type “E” direct rotary drive unit, described in a recent 
bulletin issued by The National Supply Company, is a compact skid- 
mounted assembly providing an internal-combustion engine drive 
through a hydraulic torque converter and a gear box to the rotary, 
which is mounted on the skids. The Ideal Type FE-17% and MS-20% 
rotaries are offered for mounting on this unit. Other rotaries of the 
proper gear ratio and shaft height may also be installed. This unit 
provides additional power to the rig for drilling and allows full con- 
trol of the pump and the rotary separately, eliminating the necessity 
of selecting a drawworks transmission ratio to obtain desired speed 
of both the pump and the rotary, it is stated. 


(25) Horton floating roof 


The Chicago Bridge and Iron Company, Chicago, Illinois, an- 
nounces the publication of a new 12-page booklet “The Horton 
Floating Roof” discussing the reduction of evaporation loss and the 
elimination of fire hazard in flat-bottom tanks storing volatile liq- 
uids and chemicals. 

Included in this booklet is an explanation of the insulating effect 
of the double-deck on a Horton floating roof in eliminating practically 
all boiling, thus extending the range of products previously stored 
in floating roof tanks. Several sketches show the details of the new 
Horton seal, which closes the space between the shell and the deck 
of the roof. The sealing ring forming a long sliding contact with the 
tank shell is also shown in these sketches. 

Gauging methods employed with flat-bottom tanks equipped with 
the improved Horton floating roof are described and a diagram of a 
typical installation is shown. 


(26) McEvoy general catalog 


\ new 48-page postwar general catalog has been published by the 
\icEvoy Company, Houston, Texas. It is printed in 3 colors through- 
out giving it not only an attractive appearance, but making possible 
the tying up of each important quarter-section and cross-section wash 
drawing with a blue print for further elucidation. The 3 colors also 
aid in explaining the more intricate operations, an example of which 
is the use of schematic drawings in explaining the operation of the 
McEvoy self operating gas lift. 

The catalog is divided into three sections each set off by a division 
page naming the section. The catalog gives complete specifications 
— with pressures, weights, and other information needed by 
the buyers. . 
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(27) Universal heat exchanger 


A new bulletin from The Griscom-Russell Company describes the 
Twin G-Fin Section, which has been characterized as a universal heat 
exchanger because of its many applications in cooling, heating, con- 
densing, and heat exchange services. The bulletin tabulates 21 fea- 
tures and corresponding advantages of this finned tube unit, and de- 
scribes in detail the design and construction. Many installation views 
are shown, and field reports of service men are also included. 


(28) Mixing and grinding 


“Clevelands in the Modern Production Flow” is the name of a pic- 
torial bulletin in 3 colors by The Cleveland Worm and Gear Com- 
pany describing the applications of worm gear speed reducers to 
various types of mixing and grinding equipment. Subtitled “Mixing 
and Grinding” the bulletin contains photographic illustrations fea- 
turing installations of worm gear units on equipment used by 11 
leading industries for the processing of their materials. 


(29) Tide Water Bayonne TCC unit 


A TCC Unit revamped from an existing thermal cracking unit 
designed and built by The Lummus Company at Tide Water Asso- 
ciated Oil Company, Bayonne, New Jersey, has recently completed a 
very successful eight month initial run. The story of this performance 
is told in a 4-page leaflet. 


(30) Methods of producing hydrogen 


With easily understood text, numerous pictures, flow diagrams and 
tables, a new 32-page booklet issued by the Gas Processes Division of 
The Girdler Corporation reviews the commercially useful methods 
of producing hydrogen. Included is a description of the new Girdler 
Hygirtol plant for the production of high purity hydrogen by reacting 
hydrocarbons with steam. 


(31) Asphalt flooring 


The Philip Carey Manufacturing Company, Lockland, Ohio, has 
released a new folder on Careycrete, an industrial asphalt flooring 
used as a surfacing for floors and to patch old floors. The folder gives 
simple directions for quick patching jobs and describes the wide 
usage on new floors. This Carey flooring is applied cold. A %-in. 
layer will withstand loads up to 5 tons, it is stated. 


(32) Shaft seal 


Ingersoll-Rand Co. announces the publication of a two-color 16- 
page bulletin entitled “The Shaft-Seal—The Answer to Your Stuffing 
Box Problems.” This booklet is a graphic description of the Cameron 
Shaft-Seal, an item of utmost importance to the field of hydraulics. 

The Shaft-Seal in its present, perfected form, is the end product of 
more than 17 years of constant study of the problem of preventing 
leakage along the drive-shaft of centrifugal pumps. 

This booklet should be of the greatest interest to hydraulic engi- 
neers and users of centrifugal pumps particularly in the refinery and 
chemical industries. The booklet is full of cross-sections, “exploded 
views,” and pictures of typical Shaft-Seal installations. 


(33) Selectrode chart 


The Selectrode Chart recently issued by the Hollup Corporation, 
a division of the National Cylinder Gas Company, Chicago, Illinois, 
guides electrode users in the choice of the correct electrodes for a 
specific job. It tells which electrode to use, suggests applications, 
shows currents, positions, physical characteristics, etc. 

Included are electrodes recommended for mild, low alloy and 
stainless steels, non-ferrous and cast-iron, surfacing, as well as gas 
welding rods. 


(34) Plasticlad 


An illustrated circular describing Plasticlad, an alloy-steel, electro- 
statically coated roofing and siding material, has been issued by the 
Reliance Steel Products Company, McKeesport, Pennsylvania. Ex- 
traordinary toughness of the copolymer resin coat, immunity to at- 
mospheric corrosion or chemical attack, and very high fire resistance 
are among the stated merits of this new material. Attractive colors, 
permanently incorporated in the plastic coat, are offered as an added 
advantage. Ventilators, flashings, and fastenings as well as roofing 
and siding are made of Plasticlad. 


(35) Corrosion control 


A recently issued 12-page bulletin offers tested solutions for the 
difficult corrosion problems in the petroleum industry. Prepared by 
the Amercoat Division of the American Pipe and Construction Com- 
pany,, Los Angeles, California, the book consists of factual reports on 
actual uses and tests of Amercoat plastic coatings in the petroleum 


. industry. 


THE PETROLEUM ENGINEER, April, 1946 

















on’s 
" 


anra 








THE Petroleum 


Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 








INSTALLMENT No. 106 


VALUABLE and regular feature of The Petroleum Engineer, the Continuous Tables, now in their eighth year of 

publication, were designed to save time and effort for the technician and the practical field or plant worker. 
The tables have proved one of the most popular and helpful departments of The Petroleum Engineer. Data are pre- 
sented in the simplest form available with many types of information included that are best presented by curves or 
nomographs when three or more variables must be considered simultaneously. 

The Continuous Tables have developed as a result of suggestions for new tables, direct contributions, and 
improvements to existing tables by members of the petroleum and related industries, including manufacturing con- 
cerns, who are continually searching for practical information reduced by computation to tabular form readily appli- 
cable to the problems daily confronting them that might otherwise necessitate a more or less tedious calculation. These 
contributions and suggestions from the industry have resulted in a valuable exchange of information and data con- 
tributing to the progress of the industry as a whole. 

This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, 
issue; 13-24, inclusive, in the June, 1939, issue; 25-36, inc'usive, in the June, 1940, issue; 37-48, inclusive, in the June, 
1941, issue; 48-60, inclusive, in the June, 1942, issue; 61-72, inclusive, in the June, 1943, issue; 73-79, inclusive, in the 
January, 1944, issue; 80-82, inclusive, in the April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclu- 
sive, in the October, 1944, issue; 89-91, inclusive, in the January, 1945, issue; 92-94, inclusive, in the April, 1945, 
issue; 95-97, inclusive, in the July, 1945, issue; 98-100, inclusive, in the October, 1945, issue, and 101-103, inclusive, 


in the January, 1946, issue. 
INDEX TO TABLES 


Index No. Page Issue 
Reciprocals, circunferences, and areas of circles................ ........-..-..-.----+- (sheet 1) P 061. 197 Feb. 
Reciprocals, circumferences, and areas of circles ......................-------------+--- (sheet 2) P 061. 283 Mar. 
Reciprocals, circumferences, and areas of circles ......................--.-------------- (sheet 3) P 061. 285 Mar. 
Reciprocals, circumferences, and areas of circles.........................-..-..----0--+- (sheet 4) P 061. 287 Mar. 
Reciprocals, circumferences, and areas of circles ...... eee BA -- 289 Mar. 
Reciprocals, circumferences, and areas of circles ante Ya, See (sheet 6) P 061. 291 Mar. 
Reciprocals, circumferences, and areas of circles ..................... .... (sheet 7) P 061. 293 Mar. 
-Reciprocals, circumferences, and areas of circles ....................................(sheet 8) P 061. 295 Mar, 
Reciprocals, circumferances, and areas of circles .....................................(sheet 9) P 061. 203 Apr. 
Reciprocals, circumferences, and areas of circles .. ...... (sheet 10) P 061. 207 Apr. 
Volume correction factors for petroleum oils (sheet 3) P 213.2 199 Feb. 
Volume correction factors for petroleum oils —................... (sheet 4) P 213.2 201 Feb. 
Volume correction factors for petroleum oils ........... anon ..... (sheet 5) P 213.2 203 Feb. 
Volume correction factors for C, hydrocarbon mixtures ...... (sheet 6) P 213.21 191 Feb. 
Volume correction factors for C, hydrocarbon mixtures ... (sheet 7) P 213.21 193 Feb. 
Plunger and rod size selection charts for deep wells ....... ote (sheet 1) P 514.5 205 Apr. 
Plunger and rod size selection charts for deep wells ...... _...(sheet 2) P 514.5 211 Apr. 
Plunger and rod size selection charts for deep wells ........ _...... (sheet 3) P 514.5 213 Apr. 
Hourly coefficients of orifices —....-.-.-.....2-2.-2..2.222eeeee eee sascoce 209 Apr. 
Hydrogen sulphide removal by potassium phosphate solution . P 724.4 201 Apr. 


Vapor pressure blending curves for commercial butane ..... (sheet 12) P 778.3 195 Feb. 


INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 


Babcock & Wilcox Tube Co. .. Jee (sheet 10) 208 Apr. P 061. 

Brown Fintube Co. ... pounds ss swacebeces cass aan Apr. P 522.2 
Griscom-Russell Co. _... ...... ili caieigd ebeliladiaialeanpaianaaidaniiapaa nine siaeanalll (sheet 9) 204 Apr. P 061. 

Hazard Wire Rope Division of American Chain & Cable Co., Inc. ..........(sheet 1) 206 Apr. P 514.5 
Nash Engineering Company ..........................----2-.2-c-21csececeeeceeceesceeeese-eeeeeees- (Sheet 3) 214 Apr. P 514.5 
Midwest Piping & Supply Co., Inc. aac aiixjesslnabetaaadeias . 202 Apr. P 724.4 
Toledo Pipe Threading Machine Co. ae brn A ........ (sheet 2) 212 Apr. P 514.5 
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, » you see the principal cause 
of CROOKED HOLE” boo ae Imagine a bit on the tip of that 


cane: you'll agree that it couldn’t drill a 
vertical hole. And now—notice this— 
the minute the hole starts off at an angle, 
you've opened the door for two other 
forces that will make the angle worse. One 
driller’s crowding his bit. Yes, I know all is the fact that, when you're drilling on an <~- 


“I’m not joking. Those whippy bamboo 
canes vaudeville actors used to have act 
pretty much like a drill string where the 


the other causes of hole deviation—I’ve angle, only part of the drilling weight in 
drilled enough wells to meet ’em all. But —_ drives the bit downward; the rest of the we 
when all’s said and done, most crooked weight is pushing the bit sidewards. I 
hole results from just one thing—too much haven’t the engineers’ technical words to 
weight on the bit. explain it, but take my word it does it. And 

“Here’s why. If you let the drill string the second thing is this: get the bit cocked 
hang free, it'll hang perfectly vertical, in at an angle, and as it turns it'll climb to the 
tension, like this. And if you could cut —_high side of the hole, increasing the angle. YIODS 
formation that way, you’d never have hole Sure it will. Test it yourself: stand a pencil -_ 
deflection, would you? But you've got to on the table—tilt it—rotate it—it'll walk r+ 
put weight on the bit; that puts part of amay from the vertical, every time. And a . ss 
the string in compression. If the drilling drill string acts the same way. oF 


veight less than the weight of bit and 05 he hole vertical, Use an accurate 
drill collar, just the <:al-catier wit Se a clination recorder, take frequent readings, 
and be guided by them in selecting the 
best drilling weight and speed. I use a 
Totco Recorder myself, because it’s ac- 


curate right down to % of a degree, it’s 
But suppose you putmore weight on quick and easy to use, and it’s reliable 


the bit—the drill string, some or all of it, always. I’ve drilled a lot of good wells with 
will spring into a bow, just like that _bam- a Totco in the last 10 years.” 


upon the éctual statements of hundreds of drillers and drilling 
superintendents in all parts of the country, and in many foreign fields. 


compression, leaving the rest of the string 
stretched vertical. And that’s the simple 
secret of vertical drilling—keep the drill 
string in tension, vertical. 


wr ss) 





dded 


fine 


TECHNICAL OIL TOOL CORP., Ltd. 


1057 N. LA BREA AVENUE ° LOS ANGELES, CALIFORNIA u 


i 
Exclusive Distributors: California REPUBLIC SUPPLY COMPANY OF CALIFORNIA . Domestic outside California 
CONTINENTAL SUPPLY COMPANY + Canada — O!L WELL SUPPLY COMPANY © Export (except Canada) — LUCEY EXPORT CORP., New York 
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(INSTALLMENT No. 106) P 724.4 
HYDROGEN SULPHIDE REMOVAL BY POTASSIUM PHOSPHATE SOLUTION 
Many refineries and other plants processing hydro- rapid computation of the required chemical addition 
carbons use potassium phosphate for removal of hydro- after the analysis has been completed. 
gen sulphide. When the spent solution is regenerated, Example: Analysis of the regenerated solution shows 
an analysis is made to determine the concentrations of she potassium ion concentration to be 5.70 moles per 
potassium ion and of phosphate — Calculations can kilogram, the phosphate ion concentration 1.85 moles 
then be made, based on the capacity of the system and kil d th if ity 1.52. Solution: 
the specific gravity, to find the proper weight of either P?°. eee on rilhe-+-aspad gravay 102. Solution: 
component that must be added to restore the original As indicated by the dotted lines on the chart, 243 pounds 
equilibrium between K* ions and PO ions at the opti- of 75 per cent phosphoric acid must be added to restore 
mum ratio of K* the ratio of 2.95. This is based on a system capacity of 
PO Z =2.95. 1800 gal., but a conversion factor would adapt it to sys- 
The chart below is intended only to be an aid in tems of other capacities. 

—Chart by Paul Reitemeier, Chemist, Wilshire Oil Co. 
| POUNDS ADDITION OF 75% H;PQ, GRAVITY 
] = a | =e aS ae aS eS ee ee eS 

l 2 3 4 5 5 z a 9 10 le ise 
: 2 3 4 5 LSI 
ADD 
| 200 9—50—_100_!50__200 250 300 350, AP Ao eae SS 700 32, _ 1.50 
A x a “4 
\0 
| > Ss ae wie 
| g 
| 6.80 ance 222222 Z2Z22A = Za 
} eros Le st 
| 6.70 WE 2AAZAZ2Z2222- EE 
2: | ae e 
000 LAE A SOA 
650 AZZ LSI SALE] a 
F: | Ss d —, a aoe pd 
: 2 ee ee 
| 3 630 SE <a LE ES 
| > 
cal : : S2AZZZEZ 
| = Ss BS EF 
4 ee an 
| 9 
8 = = 
| + 600\eS< : < 
» ms = BSS a 
| a 5.90 “4 _ << 
eet 
ae SESE = =SSS 
| = ag Sag £/5 ~~] 
(eo) C 
* 5.70 SESSESS b SSS 
uJ ™ 
& 560 = — = == Ss 
5.50 Be -— <SSSSSSS 
540 . =o ae SS 
St —z 
520 SS SSSSS8SSS 
SNS Se SL 
ea ae 
5.20 >= = ss =SSS SSSSssss 
roe = RS = = SS = 
—_ Sats hin, ~ es ine rr el 
5.00 PRLS SEES 
OF SOE EEE EERE ES EEE Cw - 
SRS =< S__S_S SS sins 
10) 50 100 «150 200 250 300 350 450 550 650 7 TO : 
ADD I 2 3 4 5 1.51 | 
I 2 3 4 > 6 7 8 9 10 I 152 
| 2 3 4 5 6 7 8 9 10 it i2 13 14 15 16 17 153 | 
POUNDS OF 90% KOH ADDITION BASED ON SYSTEM CAPACITY OF i800 GALS 
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MIDWEST’S UNSURPASSED 


POOL 





OF PIPING 
EXPERIENCE 








ASSURES the User BETTER PIPING 


Continuous interchange of experience data and manu- 
facturing information between Midwest's four pipe 
fabricating plants results in a pool of piping experi- 
ence that is unsurpassed by any other organization. 


Each plant is fully equipped to do a complete job 
of pipe fabricating—is staffed by piping experts of 
long experience and high qualifications. Each plant 
is always striving to improve its product. A friendly 


rivalry acts as a stimulant. 


information on new processes and techniques, solu- 


Main Office: 1450 South Second St., St. Louis 4, Mo. 


Plante: St. Louis, Passaic (N. J.) and Los Angeles @ Subsidiary: Lumsden & Van Stone Co., 

Sevth Beston 27, Mass. @ Sales Offices: New York Z—30 Church St. « Chicago 3—645 

‘Marquette Bidg. © Les Angeles 33—520 Anderson St. « Houston 2—229 Shell Bidg. « Tulsa 
3-533 Maye Bidg. ¢ Atlanta 3—Red Rock Bidg. e South Boston 27-426 First St. 
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tions to unusual piping problems, and generally useful 
data are exchanged between these plants. One plant 
will develop an improvement in welding procedure 
for a difficult alloy . . . another will build a new fixture 
for saving time in welding .. . etc. For many years this 
exchange has been building up an unsurpassed pool 
of piping experience and “know how.” 


This is just one of several reasons why Midwest can 
do a better piping job for you... whether you want a 
simple bend or piping for an entire plant installed 
without divided responsibility. 


“ee 


4 PLANTS ARE 
BETTER THAN 1 





‘s the 


rin 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 


























| 
Diam.| Reciprocal Circumference | Area of circle Diam. Reciprocal Circumference — Area of cirele 
n 1000/n ° of circle Van? n | 1000/n of circle Van? 
™m | wh 
800 1.250 000 | 2 513.274 502 654.8 850 1.176 471 | 2 670.354 567 450.2 
801 1.248 489 | 2 516.416 503 912.2 851 1.175 088 | 2 673.495 568 786.1 
802 1.246 883 | 2 519.557 505 171.2 852. 1.173 709 2 676.637 570 123.7 
803 1.245 330 | 2 522.699 506 431.8 853 1.172 333 2 679.779 | 571 462.8 
804 1.243 781 | 2 525.840 507 693.9 854 1.170 960 | 2 682.920 572 803.4 
805 1.242 236 | 2 528.982 508 957.6 855 1.169 591 2 686.062 | 574 145.7 
806 1.240 695 | 2 532.124 510 222.9 856 1.168 224 2 689.203 | 575 489.5 
807 | 1.239 157 2 535.265 511 489.8 857 1.166 861 2 692.345 576 834.9 
808 | 1.237 624 2 538.407 | 512 758.2 858 1.165 501 2 695.486 578 181.9 
809 | 1.236 094 2 541.548 | 514 028.2 859 | 1.164 144 2 698.628 579 530.4 
| | | 
810 | 1.234 568 2 544.690 | 515 299.7 860 1.162 791 2 701.770 580 880.5 
811 | 1.233 046 2 547.832 516 572.9 861 1.161 440 2 704.911 582 232.2 
812 1.231 527 | 2 550.973 517 847.6 862 | 1.160 093 2 708.053 583 585.4 
813 | 1.230 012 2 554.115 | 519 123.8 863 | 1.158 749 2 711.194 584 940.2 
814 1.228 501 2 557.256 520 401.7 864 | 1.157 407 2 714.336 586 296.6 
| | 
815 | 1.226994 | 2 560.398 521 681.1 865 | 1.156 069 | 2 717.478 587 654.5 
816 1.225 490 2 563.540 522 962.1 866 1.154 734 | 2 720.619 589 014.1 
817 1.223 990 2 566.681 | 524 244.6 867 1.153 403 | 2 723.761 590 375.2 
818 1.222 494 2 569.823 | 525 528.8 868 | 1.152 074 | 2 726.902 591 737.8 
819 1.221 001 | 2 572.964 | 526 814.5 869 1.150 748 | 2 730.044 593 102.1 
| | 
820 1.219 512 | 2 576.106 528 101.7 870 | 1.149 425 2 733.186 594 467.9 
821 1.218 027 2 579.248 529 390.6 871 1.148 106 2 736.327 595 835.2 
822 1.216 545 2 582.389 530 681.0 872 | 1.146 789 2 739.469 597 204.2 
823 1.215 067 2 585.531 531 973.0 873 | 1.145 475 2 742.610 598 574.7 
824 1.213 592 | 2 588.672 | 533 266.5 874 | 1.144 165 2 745.752 599 946.8 
825 1.212 121 2 591.814 534 561.6 875 1.142 857 2 748.894 601 320.5 
826 1.210 654 | 2 594.956 | 535 858.3 876 1.141 553 | 2 752.035 602 695.7 
827 1.209 190 | 2 598.097 | 537 156.6 877 1.140 251 | 2 755.177 604 072.5 
828 1.207 729 | 2 601.239 | 538 456.4 878 | 1.1388 952 | 2 758.318 605 450.9 
829 1.206 273 | 2 604.380 | 539 757.8 879 | 1.1387 656 | 2 761.460 606 830.8 
830 | 1.204 819 | 2 607.522 541 060.8 880 | 1.136 364 | 2 764.602 608 212.3 
831 1.203 369 | 2 610.663 542 365.3 881 | 1.135 074 2 767.743 609 595.4 
832 1.201 923 2 613.805 543 671.5 882 1.133 787 2 770.885 610 980.1 
833 1.200 480 2 616.947 | 544 979.1 883 1.132 503 2 774.026 |, 612 366.3 
834 1.199 041 2 620.088 | 546 288.4 884} 1.131 222 2 777.168 | 613 754.1 
835 1.197 605 | 2 623.230 547 599.2 885 1.129 944 | 2 780.309 | 615 143.5 
836 1.196 172 2 626.371 548 911.6 886 | 1.128 668 | 2 783.451 | 616 534.4 
837 1.194 743 2 629.513 | 550 225.6 887 | 1.127 396 | 2 786.593 | 617 926.9 
838 1.193 317 2 632.655 | 551 541.1 888 | 1.126 126 | 2 789.734 | 619 321.0 
839 1.191 895 | 2 635.796 | 552 858.3 889 1.124 859 | 2 792.876 620 716.7 
840 1.190 476 | 2 638.939 | 554 176.9 890 1.123 596 | 2 796.017 | 622 113.9 
841 1.189 061 | 2 642.079 555 497.2 891 1.122 334 2 799.159 | 623 512.7 
842 1.187 648 | 2 645.221 | 556 819.0 892 1.121 076 2 802.301 | 624 913.0 
843 1.186 240 | 2 648.363 558 142.4 893 | 1.119 821 2 805.442 | 626 315.0 
844 1.184 834 | 2 651.504 559 467.4 894 1.118 568 2 808.584 627 718.5 
845 1.183 432 2 654.646 | 560 793.9 895 1.117 318 | 2 811.725 | 629 123.6 
846 1.182 033 2 657.787 | 562 122.0 896 1.116 071 2 814.867 630 530.2 
847 1.189 638 2 660.929 563 451.7 897 1.114 827 2 818.009 | 631 938.4 
848 1.179 245 2 664.071 564 783.0 898 1.113 586 2 821.150 | 633 348.2 
849 1.177 856 | 2 667.212 566 115.8 899 | 1.112 347 2 824.292 | 634 759.6 
| 











Note: n may be in any unit of measure, such as in., 
ft., yards, miles, meters, or fractions thereof. 


Example: The diameter of a circle = 8.5 in. 


Then, the circumference = 8.5 & aw = 26.70354 in. 
(The figure shown opposite 850 pointed off for the frac- 
tion) ; and the area = 56.74502 sq. in. Notice that the 
decimal point is moved the same number of places to the 
left in pointing off for the circumference, and twice the 
number of places to the left for the area. 


The reciprocal of a number is simply the quotient of 


unity (1000 is taken as unity in this table) divided by 
the number. It is useful in determining decimal equiva- 
lents of fractions. 

Example: Opposite 833 (above), the reciprocal 
(~~ = 1.200480. Then, the decical equivalent of 
the fraction 1/833 in. = 0.00120048 in. And, the deci- 
mal equivalent of the fraction 1/83.3 in. = 0.0120048 
in. Notice that the decimal point is moved the same 
number of places in the denominators of the two frac- 
tions as in the answers, but in opposite directions. 
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G-R 
EVAPORATOR 


“Investigate This Efficient 


THERMAL REDUCING VALVE 
If You Use Process Steam 


The above simplified flow chart shows how a G-R Bentube 
Evaporator can serve to produce large quantities of low- 
pressure steam for process work. The advantages: 


The high-pressure steam used to operate the 
evaporator is all returned to the boiler, after 
use, in the form of condensate. 


THE 2 No raw, scale-forming make-up or contami- 
G-R nated condensed process steam is fed to the 
boiler, thus reducing boiler maintenance. 
BENTUBE # 
The scale-shedding heating elements of the 
EVAPORATOR G-R Bentube Evaporator maintain rated 


heat transfer without requiring hand scaling. 


a The evaporator is practically 100%, thermally 
efficient. 


& Ideal plant heat balance can sae arranged. 


Many millions of pounds per hour of 
process steam are now being produced 
in highly successful G-R Bentube Re- 
ducing-Valve Evaporator plants. For 
more complete details, write for free 
copy of our Bulletin 364. 


THE GRISCOM-RUSSELL CO. 
285 Madison Ave. New York 17, N. Y. 
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PLUNGER AND ROD SIZE SELECTION CHARTS FOR DEEP WELLS 
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ana SAFETY... 





Every HAZARD Negistered sLING 









Hazard offers youa wire rope sling serv- 
ice—never before available. In the 
first place, Hazard supplies the exact 
type of sling you need for your partic- 
ular job—whether standard wire rope, 
braided wire rope or cable-laid. You 
also have choice of standard termi- 
nals or newly developed, load-tested 
endings such as the Acco-Loc Safety 
Splice and the U-Loc. 

More than this, every Hazard Reg- 


istered Sling is proof-tested to twice 
its rated capacity before it leaves the 
mill. Then it is numbered and indeli- 
bly marked with a metal tag stating 
its maximum safe load. You get a Cer- 
tificate of Test and Registry which 
certifies to the sling’s pre-determined 
safety. All Hazard Registered slings 
are made of LAy-SET Preformed Wire 
Rope—easy, fast and safe to 

handle. Write for literature. 


Distributors in all strategic points 


Wilkes-Barre, Pa., Chicago, Pittsburgh, Houston, Wichita, San Francisco, Denver, Los Angeles, Bridgeport, Conn. 


HAZARD WIRE ROPE DIVISION 
AMERICAN CHAIN & CABLE 


/ In Business for Your Safety 
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Tue PETROLEUM ENGINEER’s ConTINUOUS TABLES (INSTALLMENT No. 106) P 061. 
© RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 
_—a oe 
Diam.| Reciprocal | Circumference | Area of circle Diam.| Reciprocal | Circumference Area of circle 
n 1000/n of circle Yarn? n 1000/n of circle Yarn? 
rn mm 
900 1.111 111 2 827.433 636 172.5 950 1.052 632 2 984.513 | 708 821.8 
901 1.109 878 2 830.575 637 587.0 951 1.051 525 2 987.655 | 710 314.9 
902 1.108 647 2 833.717 639 003.1 952 1.050 420 2 990.796 | 711 809.5 
903 1.107 420 2 836.858 640 420.7 953 1.049 318 2 993.938 | 713 305.7 
904 1.106 195 2 840.000 641 839.9 954 1.048 218 2 997.079 | 714 803.4 
905 1.104 972 2 843.141 643 260.7 955 1.047 120 3 000.221 | 716 302.8 
906 1.103 753 2 846.283 644 683.1 956 1.046 025 3.003 . 363 717 803.7 
907 1.102 536 2 849.425 646 107.0 957 1.044 932 3 006.504 | 719 306.1 
908 1.101 322 2 852.566 647 532.5 958 1.043 841 | 3 009.646 | 720 810.2 
909 1.100 110 2 855.708 648 959.6 959 1.042 753 | 3 012.787 | 722 315.8 
910 1.098 901 2 858.849 650 388.2 960 1.041 667 3 015.929 | 723 822.9 
911 1.097 695 2 861.991 651 818.4 961 1.040 583 3 019.071 | 725 331.7 
912 1.096 491 2 865.133 653 250.2 962 1.039 501 3 022.212 | 726 842.0 
913 1.095 290 2 868.274 654 683.6 963 1.038 422 | 3 025.354 728 353.9 
914 1.094 092 2 871.416 656 118.5 964 1.037 344 | 3 028.495 729 867.4 
915 1.092 896 2 874.557 657 555.0 965 1.036 269 | 3 031.637 | 731 382.4 
916 1.091 703 2 877.699 658 993.0 966 1.035 197 3 034.779 | 732 899.0 
917 1.090 513 2 880.840 660 432.7 967 1.034 126 3 037.920 | 734 417.2 
918 1.089 325 2 883.982 661 873.9 968 1.033 058 3 041.062 | 735 936.9 
919 1.088 139 2 887.124 663 316.7 969 1.031 992 3 044.203 | 737 458.2 
920 1.086 957 2 890.265 664 761.0 970 1.030 928 3 047.345 | 738 981.1 
921 1.085 776 2 893.407 666 206.9 971 1.029 866 3 050.486 740 505.6 
922 1.084 599 2 896.548 667 654.4 972 1.028 807 3 053.628 742 031.6 
923 1.083 424 2 899.690 669 103.5 973 1.027 749 3 056.770 | 743 559.2 
924 1.082 251 2 902.832 670 554.1 974 1.026 694 | 3 059.911 | 745 088.4 
wt, 925 1.081 081 2 905.973 672 006.3 975 1.025 641 3 063.053 | 746 619.1 
= 926 1.079 914 2 909.115 673 460.1 976 1.024 590 3 066.194 | 748 151.4 
. 927 1.078 749 2 912.256 674 915.4 977 1.023 541 3 069.336 749 685.3 
928 1.077 586 2 915.398 676 372.3 978 1.022 495 3.072.478 751 220.8 
929 1.076 426 2 918.540 677 830.8 979 1.021 450 3 075.619 | 752 757.8 
930 1.075 269 2 921.681 679 290.9 980 1.020 408 3 078.761 754 296.4 
931 1.074 114 2 924.823 680 752.5 981 1.019 368 3 081.902 755 836.6 
932 1.072 961 2 927.964 682 215.7 982 1.018 330 3 085.044 757 378.3 
933 1.071 811 2 931.106 683 680.5 983 1.017 294 3 088.186 758 921.6 
| 934 1.070 664 2 934.248 685 146.8 984 1.016 260 3 091.327 760 466.5 
| 935 1.069 519 2 937.389 686 614.7 985 1.015 228 3 094.469 762 012.9 
936 1.068 376 2 940.531 688 084.2 986 1.014 199 3 097.610 763 561.0 
| 937 1.067 236 2 943.672 689 555.2 987 1.013 171 3 100.752 765 110.5 
938 1.066 098 2 946.814 691 027.9 988 1.012 146 3 103.894 766 661.7 
939 1.064 963 2 949.956 692 502.1 989 1.011 122 3 107.035 768 214.4 
940 1.063 830 2 953.097 693 977.8 990 1.010 101 3 110.177 769 768.7 
941 1.062 699 2 956.239 695 455.2 991 1.009 082 3 113.318 771 324 6 
942 1.061 571 2 959.380 696 834.1 992 1.008 065 3 116.460 772 882.1 
943 1.060 445 2 962.522 698 414.5 993 1.007 049 3 119.602 774 441.1 
944 1.059 322 2 965.663 699 896.6 994 1.006 036 3 122.743 776 001.7 
945 1.058 201 2 968.805 701 380.2 995 1.005 025 3 125.885 777 563.8 
946 1.057 082 2 971.947 702 865.4 996 1.004 016 3 129.026 779 127.5 
947 1.055 966 2 975.088 704 352.1 997 1.003 009 3 132.168 780 692.8 
948 1.054 852 2 978.230 705 840.5 998 1.002 004 3 135.309 782 259.7 
949 1.053 741 2 981.371 707 330.4 999 1.001 001 3 138.451 783 828.2 
Note: n may be in any unit of measure, such as in., unity (1000 is taken as unity in this table) divided by 
ft., yards, miles, meters, or fractions thereof. the number. It is useful in determining decimal equiva- 
Example: The diameter of a circle = 933 ft. lents of fractions. . 
Then, the circumference = 933 XK 7 = 2,931.106 ft. a Opposite 960 (above), the reciprocal 
(The figure shown opposite 933); and the area = =) — 1.04 Th — , 
683,680.5 sq. ft. Notice that the decimal point would be 960 REEIEES. Shine, the Contes equieaeas of 
anra moved the same number of places to the left in pointing — the fraction 1/960 in. = 0.001041667 in. And, the deci- 
Ww’ off the circumference, and twice the number of places mal equivalent of the fraction 1/96 in. = 0.01041667 in. 
to the left for the area, if the circle was 93.3 ft. in diam- Notice that the decimal point is moved the same number 
eter. of places in the denominators of the two fractions as in 
The reciprocal of a number is simply the quotient of | the answers, but in opposite directions. 
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Wauenever tubing is needed that is highly resistant to severe 
alkaline corrosion or to low-temperature embrittlement, B&W 
Nicloy Seamless Tubes can always be depended upon to pro- 
vide the right answer. Because they have been developed 
expressly to combat those tube hazards, Nicloy Seamless Tubes 
give long, satisfactory service life, and at moderate cost. Nicloy 
Tubes are much more resistant to attack by alkaline media— 
and have higher impact values at sub-zero temperatures—than 
do any carbon steels and many of the usual alloy steels. 

Nicloy Tubes are especially suited to such applications as 
these: handling crude oils with substantial salt water and 
hydrogen sulphide content; handling liquefied gases or other 
low-temperature fluids in such processes as oil dewaxing; in 
black liquor recovery units and evaporators of pulp and 
paper mills; for caustic solution evaporation and alkaline- 
phenol solution work. 

Nicloy Tubing can be readily rolled-in, expanded, or flared 
and can be produced to standard dimensional tolerances. In- 
vestigate the advantages of Nicloy Tubing and let the B&W 
Research Staff help you apply Nicloy’s superior service char- 


acteristics to your tough tube jobs. Write for detailed B&W 
Tube Specifications. 











MINIMUM 
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Tue Perro.eum ENGINEER’s Contmrvous Tastes (INSTALLMENT No. 106) P 522.2 













































































> HOURLY COEFFICIENTS OF ORIFICES 
Critical Flow Formula: Given: 1400 lb per sq. in. up-stream pressure. 
Q = CP,,/2 when the down-stream pressure (Pq) is 1100 Ib. per sq. in. down-stream pressure. 
less than 44 of the up-stream pressure (P,). Solution: Use Q = C\VP, (P,—P,) (for non-criti- 
cal flow). 
Non-Critical Flow Formula: . Substituting: — = C\/1100 (1400 — 1100) 
Q = C\/Pd (P,— P,) when the down-stream pres- 
sure (P,) is greater than 50% and less than 80% of 8333 = C\/330,000 
the up-stream pressure (P,,). 
8333 
= ——— = 1450 i i 
C 5745 14.50 (the hourly coefficient desired) 
EXAMPLE Then, for a 14.50 coefficient, the bean size would be 
Required: The size of orifice that would supply a flow between 5/64 and 6/64 in. One would provide a little 
of 200,000 cu. ft. of natural gas per day. less and the other a little more than desired. 
Orifice diameter, in. Orifice Hourly Orifice diameter, in. Orifice Hourly 
area, coefficient area, coefficient 
Fraction | Decimal sq. in. Fraction Decimal sq. in. 
1/64 0.0156 0.00019 33/64 0.5156 0.20881 570.0 
wi 2/64 0.0312 0.00076 34/64 0.5312 0.22162 605.0 
ons 3/64 0.0469 0.00173 35/64 0.5469 0.23491 640.0 
“a 4/64 0.0625 0.00306 7.26 36/64 0.5625 0.2485 670.0 
5/64 0.0781 0.00491 11.22 37/64 0.5781 0.26248 710.0 
6/64 0.0937 0.00691 16.25 38/64 0.5937 0.27683 755.0 
7/64 0.1094 0.00940 22.0 39/64 0.6094 0.29167 790.0 
8/64 0.125 0.01227 29.0 40/64 0.625 0.31464 834.0 
9/64 0.1406 0.015526 37.5 41/64 0.6406 0.3223 877.0 
10/64 0. 1562 0.01966 47.5 42/64 0.6562 0.33819 925.0 
11/64 0.1719 0.023208 56.0 43/64 0.6719 0.35456 975.0 
12/64 0.1875 0.02765 67.0 44/64 0.6875 0.37122 1010.0 
13/64 0.2031 0.03239 81.0 45/64 0.7031 0.39126 1065.0 
14/64 0.2187 0.03756 94.0 46/64 0.7187 0.40568 1100.0 
15/64 0.2344 0.04315 108.0 47/64 0.7344 0.4236 1160.0 
16/64 0.25 0.04908 123.0 48/64 0.75 0.44178 1211.0 
17/64 0.2656 0.0554 138.0 49/64 0.7656 0.4682 
18/64 0.2812 0.06215 155.0 50/64 0.7812 0.48020 
19/64 0.2969 0.06923 177.0 51/64 0.7969 0.498768 
20/64 0.3125 0.07866 195.0 52/64 0.8125 0.51848 
21/64 0.3281 0.08454 209.0 53/64 0.8281 0.53858 
22/64 0.3437 0.09278 225.0 54/64 0.8437 0.55907 
23/64 0.3594 0.10144 255.0 55/64 0.8594 0.58007 
24/64 0.375 0.1106 285.0 56/64 0.875 0.60132 
25/64 0.3906 0.11982 317.0 57/64 0.8906 0.62295 
26/64 0.4062 0.12949 338.0 58/64 0.9062 0.64497 
27/64 0.4219 0.1398 374.0 59/64 0.9219 0.66751 
28/64 0.4375 0.15033 405.0 60/64 0.9375 0.69029 
29/64 0.4531 0.16124 426.0 61/64 0.9531 0.71345 
30/64 0.4687 0.17253 456.0 62/64 0.9687 0.73700 
31/64 0.4844 0.18428 490.0 63/64 0.9844 0.76108 
32/64 0.50 0.19635 523.0 64/64 1.00 0.7854 
anra\ ° 
W: —Table by Courtesy of Otis Pressure Control, Inc. 
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BROWN FINTUBE Sectional Heat Exchangers 


= BROWN FINTUBE comarr 


ELYRIA, OHIO 
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@ Recognized by engineers everywhere as the 
ideal closure, this ring joint seal assembly avoids 
packed joints, glands, ground joint seals, screw 
unions, and all the operating and maintenance 
troubles resulting from ground joint and screw 
union construction. 


Seating surfaces of the shell flange and fin- 
tube fitting are in full view and easily accessible. 
They can be wiped clean of all grit and dirt 
before closing the seal,— not possible with inside 
ground joint construction. The soft metal ring 
overcomes any slight unevenness of the seating 
surfaces,—permits tight, leak-proof closures to be 
made time after time,— and assures trouble-free 


operation far surpassing that offered by other 
types of closures. 


125 HURON: STREET e 


Enthusiastically endorsed by operating and 
maintenance departments of oil refineries and 
chemical processing plants, the ring joint seal 
is but one of the many exclusive features only 
Brown Fintube Sectional Heat Exchangers can 
give you. Brown’s exclusive “one-piece” fintubes 
whose high heat transfer efficiency is maintained 
undiminished during the entire life of the tube, 
—our exclusive non-removable rear end con- 
struction, and replaceable stud bolting through- 
out, are some of the others. 


But send today for our fully descriptive cata- 
log, and let Brown Fintube engineers, with their 
long experience in this work, help you in adapt- 
ing Brown Fintube Sectional Heat Exchangers 
to your exact and individual requirements. 


Send §o% 
Bulletin 
No. 452 
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PLUNGER AND ROD SIZE SELECTION CHARTS FOR DEEP WELLS _ 





—~ 
——————— 








4ZIS_ dWNd 


n'%& | 
02 


D 

oO 

o OF 

WwW 

4 

D 

m 

WwW 

wn 

Z ov 

: 

re) 

‘XN 

Y os 

z 
09 


*huvduoy aurqovy puv Aspuno,. uiy{n] ‘soury *H * AL pur 


‘huvquoD jiQ pawis0ssy 4a Ay apt] ‘saautSuq unajosag ‘349g *y *H 4g 140q— 


*(Z pue [ saaind) ssaijs pol X g'9 = peo, por paysijod yeog 
“ur %z “Burqny jo aig 
“Ul pL ‘ayors Jo yZuaT 
‘0Z “urut Jad sayom¢ 
‘Y 0002 ‘Ydep Surduing 
:(mojaq) Z ‘ON aasn7) 40f su0ij2zpud’) 
‘SBUII]S POI UOTBUIQUIOD SNOIIvA 9Y} IOJ SaAINd SSoIjs 
pol ay} aie soul] peysep 94} pue ‘saAind uOTONpoid 9y} ae SaUTT PITOS 





Z, 7 
a 4' u4! a! 


SCH —ssaulS sTavmoTIYy 


OO! 
-F _ YvalwmM + 


---SS3IULS JIGWMOTIY 


" OOE 
. G02 


“JA ZOO! Iv Avg /' 18g — NOILDNGG4 


UIly — SS3ULS 


OOV 


‘payedionue oq Avul somn[rey 
poi jo Jaquinu yZiy Ajnpun ue ‘papeaoxe ji ‘pue ‘quny souBInpus AreIyIqie 
ue A[LIVssa00u SI , SS01]S 9[qBMOTIR,, 94] ‘O0'T 294 07 poumsse st poduind 
pimp eyy jo Ayavis oyroeds ayy ‘AoUaTOWa OLIJQUINTOA JOF Jou yNq “YdIjOI13S 
por Jayons 10} payde1109 useq sey sdumnd ay} jo uononpoid ayy ‘enb10} 
yeod Sunepnoyeo ul pasn sem eBINUIIOJ S 1aZ9U0TS pue ‘peo, por peysifod 9y} 
SulepNoyeo url pasn Sem elNULIO; SIT ‘sy[am deep Surdumnd ur payedionue 
oq plnoys yey} SsuOTIpuod [aAeI] JoeSuN{d pue peo, sy} ATYBnor ayeIsN{[I 07 
peusisap useq aaRy S}IeYd UOTDaTasS eZIS pol pue JesZunyd jo sates sty] 























Q 


ac. 
ons 


We 


unra) 
Ww 

















211 


THE PETROLEUM ENGINEER, April, 1946 





\ 


A 











AN 


{/ 








| - 


ul 














_..SPEED UP BUILDING AND CUT cosTs/ 


Now's the time for pipe fitters to get set with the right tools-—TOLEDO 








THREADERS—for best work in the great era of new construction ahead! 
These Toledo-engineered tools will help you do a better, faster job 


No. 2—One of the most famous TOLEDO 
Pipe Tools... widely known as the most 
practical, durable and easiest-operating 
threader. Lighter than any other threader 
for 24" to 4” pipe. 





of pipe threading—and reduce costs! Preferred by the man on the job for 
practical features that mean easy-threading, accurate, dependable operation. 
Backed by nearly half a century’s leadership in building better pipe tools. 
Always specify TOLEDO! The Toledo Pipe Threading Machine Com- 
pany, Toledo, Ohio. New York Office, No. 2 Rector Street Building. 


RELY ON THE LEADER.. 


¢ 











T DO & 





No. 2 BR—Geared adjustable threader. 

Capacity gh 4” pipe. i. nipped with 
Ww -jaw pipe holder. Easy to 

connae. Tok, reliable performance. 





FORK PRECISION PIPE TOOLS 
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PLUNGER AND ROD SIZE SELECTION CHARTS FOR DEEP WELLS 
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The ability of Nash Compressors to maintain original performance 
thruout a long life is only one of the many advantages which derive 
from the Nash liquid piston principle of compression. 

Since this liquid piston is an integral part of the Nash Compressor, 
additional liquid can do no harm to the pump structure, whether in 
the form of slugs entering by accident, or as condensate forming in 
the suction lines. In handling gases, for example, wet hydrocarbons, 
usual elaborate protective devices are eliminated. The hazards of 
such devices are therefore avoided, the cost of installation is saved, 
and freedom from repairs and shutdowns is assured. 

Nash Compressors produce 75 lbs. pressure, or vacuums to 26 in. 
of mercury, in a single stage. with capacities to 6 million cubic feet 
per day in a single structure. They have but one internal moving 
part, simple and non-wearing. There are no valves, gears, pistons, 
sliding vanes, or other enemies of long life. No gas contaminating 
internal lubricant is employed. Compression is without pulsation. 
It will be to your advantage to investigate the Nash Compressor. 


NAS 


214 








EE 


26 in. mercury vacuum or 
75 lbs. pressure in one stage. 


No internal wearing parts. 


No internal lubrication to 
contaminate gas handled. 


Desired delivery temperature 
automatically maintained. 


Non-pulsating pressure. 


Original performance corstant 
over a long pump life. 


Low maintenance cost. 
SUMMA MUNN UUULUU UU NNNEUUUEU TUNE. Ts 
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ENGINEERING COMPANY 
286 WILSON, SO. NORWALK, CONN. 
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@ John L. Miller, superintendent of op- 
erations at Shell Oil Company’s Deer Park 
Refinery, has just returned to his former job 
at Shell after 44 months of continuous serv- 
ice outside the coun- 
try. Miller has 26 
years of accumulated 
service with the Shell 
organization, having 
started as a gauger at 
the Wood River, IIli- 
nois, refinery in 1920. 
He worked up through 
the ranks of the com- 
pany’s manufacturing 
department, being 
made successively as- 
sistant head stillman, 
assistant superintend- 

John L. Miller ent, and superintend- 
ent at other Shell refineries until he was 
transferred to Houston in 1937. In March, 
1942, he was commissioned a major and 
sent to Melbourne, Australia. 

P. E. Hurley, who acted as superintend- 
ent during Miller’s absence, is now man- 
ager of the company’s Norco, Louisiana, re- 
finery. 

e W. D. Ligon has been appointed works 
manager of the new Buffalo plant for West: 
inghouse Electric Corporation. During the 
time necessary to completely shift the divi- 
sion’s operations from Pennsylvania, Ligon 
will act as resident manager of the Buffalo 
plant. 

e it. C. Brown has been appointed assist- 
ant to manager, Denver region, production 
and drilling department, Continental Oil 
Company. In this new position Brown will 
act as assistant to J. C. Johnston, regional 
manager. Brown has been with the Conti- 
nental organization since 1924. 





@ Guy S. Burson has been named Tulsa 
land representative for Continental Oil Com- 
pany, succeeding George F. Burgher, who 
has returned to independent leasing opera- 
tions. Burson will have headquarters in the 
Philtower Building, Tulsa. 

e Jj. J. King, formerly with The Texas 
Company, is now assistant superintendent 
of compressor stations for Tennessee Gas 
and Transmission Company, Houston, Texas. 
e E. G. Price has been appointed general 
superintendent of National Works, National 
Tube Company, at McKeesport, Pennsyl- 
vania, it has been announced by E. N. Sand- 
ers, vice president in charge of operations 
of this United States Steel subsidiary. 

@ Perry A. Gill, recently returned from 
the Army, is now division engineer for Sun- 
ray Oil Corporation at Fort Worth, Texas. 
Gill was with Cities Service at Oklahoma 
City prior to entering the army in July, 1942. 
J. F. Adkisson, formerly of Fort Worth, is 
to be in charge of secondary recovery for 
Sunray at Tulsa. Bud Harder has left Cities 
Service at Oklahoma City to become assist- 
ant general superintendent of production for 
Sunray at Tulsa. 

@ William D. Goold has been appointed 
assistant superintendent of the production 
department in the San Joaquin Valley for 
the Tide Water Associated Oil Company, re- 
placing F. M. Watkins who recently passed 
away. Goold entered the employ of Tide 
Water Associated 18 years ago and has served 
as a floorman on a drilling derrick, petro- 
leum engineer, production engineer, and dis- 
trict production engineer in the Ventura dis- 
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trict. Frank H. Kratka, Jr., has been ap- 
pointed district production engineer at Ven- 
tura to succeed Goold. He entered the com- 
pany’s employ 6 years ago, beginning as a 
roustabout and advancing through the posi- 
tions of draftsmen, rotary helper, wellman, 
production engineer, and acting district pro- 
duction engineer to his present position. 
Thomas E. Weaver was appointed to suc- 
ceed Kratka as district production engineer 
in the San Joaquin Valley. He joined Tide 
Water Associated in 1941 and has served as 
a roustabout, wellman, and production en- 
gineer. William E. Perkes has been ap- 
pointed district petroleum engineer in the 
Los Angeles Basin. Perkes started with Tide 
Water Associated in 1937 as a draftsman, 
later advancing to the position of assistant 
office engineer and petroleum engineer. 

¢ Gordon Loud has been appointed Mid- 
dle East representative for The Atlantic Re- 
fining Company, with headquarters in Cairo, 
Egypt. Loud, an archeologist of many years 
experience, was recently released by the Of- 
fice of Strategic Services in Washington 
where he served in a civilian capacity dur- 
ing the war. 

© Donald Lincoln, of St. Davids, Penn- 
sylvania, has been appointed manager of 
the refinery supply and distribution divi- 
sion of Sun Oil Company. Lincoln was for- 
merly manager of the refinery production 
control division. He joined Sun Oil in 1930. 
The appointment of Clifford Johnson, of 
Claymont, Delaware, as assistant superin- 
tendent of the company’s Marcus Hook 
(Pennsylvania) Refinery in charge of main- 
tenance and construction has also been an- 





Clifford Johnson 


Donald Lincoln 


nounced. Johnson, formerly superintendent 
of maintenance, succeeds Alan T. Knight 
who was elected vice president of Catalytic 
Engineering Construction Company, recent- 
ly organized to engage in the design and 
construction of oil refineries and oil refinery 
equipment. John E. Lilley, of Secane, 
Pennsylvania, formerly project engineer, has 
been appointed chief construction engineer 
of the Marcus Hook Refinery, and Vaughn 
S. Whitesell, of Wilmington, Delaware, for- 
merly maintenance engineer, has been ap- 
pointed chief maintenance engineer. How- 
ard B. Sheppard, of Chester, Pennsylvania, 
has been promoted to project engineer in 
the manufacturing department at 1608 Wal- 
nut Street, Philadelphia. A. Cyril Daldy, 
former assistant director of foreign refining, 
PAW, has joined the public relations staff 
of Sun Oil Company. G. M. Parker, office 
manager of the company’s Montreal district 
office, has returned from military service and 
will resume his former duties. R. H. Aitken, 
who served as office manager at Montreal, is 
being transferred to the Philadelphia office. 


WITH MEN IN THE INDUSTRY 


e D. F. Benton, manager of the Rocky 
Mountain sales division of Standard Oil 
Company (Indiana), was promoted April 
1 to assistant general manager for the Rocky 
Mountain division with headquarter at Den- 
ver, Colorado. W. B. Egbert, assistant man- 
ager at Mason City, Iowa, will be promoted 
at the same time to manager of the Denver 
sales field. E. A. Tessien, assistant man- 
ager at Billings, Montana, will succeed Eg- 
bert, and A. G. Martin, sales manager at 
Wichita, Kansas, will succeed Tessien. 

e Robert Cheney Hart died in London, 
England, March 30. He was formerly British 
vice consul in Ciudad Bolivar and for many 
years had been an operator in the Venezuelan 
oilfields, where he was president of the Unit- 
ed Venezuelan Oil Company, Ltd. He was 
also interested in other Venezuelan proper- 
ties throughout the republic. As far back as 
1910, Hart was one of the pioneers in the 
Mexican oilfields. Prior to World War II he 
drilled several wells in the North Texas area. 


@ Don Campbell has been appointed to 
the public relations staff of the American 
Locomotive Company. Campbell was recent- 
ly placed on inactive status after service as 
a senior lieutenant in the Pacific with the 
United States Navy. 
e@ E. W. Beck, manager of purchases for 
General Petroleum Corporation, has been 
appointed assistant purchasing agent for the 
Socony-Vacuum Oil Company, Inc., New 
York, General’s parent company. Beck has 
been with General Petroleum since 1923. 
Paul J. Whitley succeeds Beck as man- 
ager of purchases for General Petroleum, 
moving up from the position of assistant 
manager he has held since 1937. James 
Ross, a real veteran of General Petroleum, 
having been with the company since 1915, 
succeeds Whitley as assistant manager of 
purchases. 
@ R. K. Baker has resumed his duties in 
the Petroleum Rectifying Company con- 
struction department at Long Beach, Cali- 
fornia. Baker served in the U. S. Marine 
Corps and saw 18 month’s service in the 
Marshall Islands and Marianas campaigns, 
being wounded at Guam. 
@ Donald P. Krotz 
has been appointed as- 
sistant to the president 
of the California Re- 
search Corporation, 
Standard of California 
subsidiary. After grad- 
uating from Stanford | 
University as a chem- 
ical engineer, he join- 
ed Standard at the 
Richmond Refinery. 
After 12 years in en- 
gineering, mainte 
nance, and distillation 
operations there, Krotz 
in 1938 was transterred to Standard’s de- 
partment on organization in the San Fran- 
cisco home office. ° 
@ James R. Everett has rejoined the Pe- 
troleum Rectifying Company after 2 years 
in the U. S. Navy Seabees. Everett is now 
assigned to the Petreco Machine Shop at 
Long Beach. 
e Miss Alice C. Bartles has been named 
assistant secretary of the Standard Oil De- 
velopment Company, central research and 
technical organization of Standard Oil Com- 
pany (New Jersey). Starting with the Stand- 
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POINTS 


The Martin-Decker 
Clipper Gives Fast 
Portability ...Com- 
plete Adaptability 


The Martin-Decker 
Clipper is the weight 
indicator to use for 
drilling and produc- 
tion operations where 
maximum portability 
is desired. Martin- 
Decker Clipper Weight 
Indicators are now 
available in two 
types. The Tool Pusher 
type is for use where 
a permanent record is 
not desired and mini- 
mum rig-up time is of 
prime importance. The 
‘‘Sealtite’’ type is de- 
signed for maximum 
accuracy and service 
and is available with 
chart recorders. Fac- 
tory loaded and per- 
manently sealed, it 
does away with the 
necessity for adjusting 
or priming. Avoid hap- 
hazard guesswork by 
installing a Clipper 
Weight Indicator and 
be assured of accu- 
rate drilling informa- 
tion at all times. 


MARTIN-DECKER CORP. 


"ONG BEACH, CALIFORNIA 
T. J. Cullen, Bakersfield, California 
Reed Roller Bit Co., Houston, Texas 
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ard Oil Company of New Jersey as a typist 
13 years ago, Miss Bartles soon was doing 
secretarial work and since 1943 has been 
assistant to R. W. Burkart, secretary of the 
development company. 





H. J. Struth 


@ H. J. Struth, Dallas, Texas, economist 
for the Texas Mid-Continent Vil and Gas 
Association, has been named a member of 
the Interstate Oil Compact Commission’s 
enlarged economics advisory committee. This 
committee includes the nation’s top-ranking 
economists and will keep the Compact Com- 
mission advised on economic trends in the 
oil and gas industries. 

e W. T. Dabbs has been made district 
superintendent, and B. H. C. Stover, dis- 
trict chief clerk, of Humble Oil and Refin- 
ing Company’s recently established new 
Hub district headquarters in Columbia, Mis- 
sissippi. Both were transferred from similar 
position with Humble at Eucutta district 
headquarters at Waynesboro, Mississippi. 
S. E. Wallette, formerly farm boss at 
Humble’s Bayou Sale district, Franklin, 
Louisiana, has been made district superin- 
tendent of the Eucutta district, and J. M. 
Barber has been transferred from district 
chief clerk at Heyser gas plant in the pro- 
duction department’s Southwest Texas divi- 
sion to district chief clerk in the Eucutta 
district. Also Humble’s production depart- 
ment has announced the return of 26 men 
from the armed forces to its supervisory per- 
sonnel. S/Sgt. M. U. Bateman, who en- 
tered employment of Humble September 18, 
1933, returned to the company as chief 
clerk at the Heyser gasoline plant February 
16 after serving 2 years with the Army. 
SKD2/C V. A. Carpenter, who entered 
employment of Humble February 13, 1933, 
returned to the company as assistant chief 
clerk in the Friendswood district, Gulf 
Coast division, after serving 2 years in the 
Navy. D. D. Dennison, who entered em- 
ployment of Humble May 13, 1936, returned 
to the company’s Houston office production 
accounting department after serving more 
than 3 years in the Navy. S/Sget. W. W. 
Petty, who entered employment of Humble 
June 1, 1936, returned to the company as 
assistant chief clerk in the Andrews district, 
West Texas division, after serving more than 
3 years in the United States and Pacific 
theaters. Lieut.-Col. V. L. Wimberly, who 
entered employment of Humble December 9, 
1932, has returned to Humble’s Katy prod- 
ucts line construction district as chief clerk 
after more than 5 years’ service with the 
Army. Lieut.-Commander Philip E. Bar- 
ber, Jr., who before entering the Navy was 
Humble’s assistant divisioh civil engineer 
in the Louisiana division, has returned to 


WHEN YOU 
2 ee 


WA oe ae 


CONTROLLED 
PRESSURE 
EXPANSION 
SWAB 


° 



















Because of the exclusive 
controlled expansion fea- 
ture of the “Double E” 
Swab, you are assured of 
full fluid recovery with 
minimum wear of cups. 
You do have the ultimate 
advantage when you can 
control the pressure of 
the cups against the wall 
while swabbing. With no 
load lost and minimum 
wear you have the best. 


The “Double E” Cups 
best show their worth 
when swabbing abrasive 
tubing or casing walls— 
and they really lift salt 
water. 


Truly the “Double E” 
Swabs do not cost—they 
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the company as assistant division civil en- 
gineer in the Gulf Coast division. Captain 
William B. Burklin, junior engineer in 
the East Texas division before entering the 
Army Air Corps, which he served in the 
United States and in Europe, has returned 
to Humble’s East Texas division as civil 
engineer. Lieut.-Col. William A. Castille, 
Humble’s office civil engineer in the Louis- 
iana division before entering the Army Feb- 
ruary 28, 1942, has returned to the same 
division as assistant division civil engineer. 
Major Everett C. Clark has returned from 
the Army to the company’s Gulf Coast di- 
vision as civil engineer. Captain Murray 
H. Cunningham, who left the company 
March 3, 1941, for Army service, is back as 
Humble’s district civil engineer in the 
Natchez district. Major O. L. Fontenot, 
who was with the company’s Gulf Coast 
division before entering the Army February 
26, 1942, is back as senior civil engineer in 
the West Texas division. T/5 Nathaniel 
Ford, design engineer at Baytown for 
Humble before entering the Army, is back 
as a civil engineer in Houston. Captain F. 
S. Godbold, who served in the Army in 
British West Indies, Trinidad, and Italy, 
is back with Humble as civil engineer in 
the Louisiana division. Captain Andrew 
M. Gruy, who was with Humble’s Louis- 
iana division before entering the Army, has 
returned as a civil engineer in the Gulf 
Coast division. Major Dudley J. Lewis, 
who was a draftsman at Baytown for 
Humble before entering the Army, has re- 
turned to the company as a civil engineer 
with the production department in Houston. 
Major H. E. Lott, who saw service with 
the Army in the United States, has re- 
turned to Humble as civil engineer in Hous- 
ton. Major Eugene H.“McCann has re- 
turned to the company as civil engineer in 
the Southwest Texas division after serving 
with the Army. Lieutenant Richard C. 
Newsome, civil engineer in the Gulf Coast 
division before entering the Navy, has re- 
turned to the company in the same division 
as district civil engineer. Colonel J. U. 
Parker, civil engineer for Humble in the 
North Texas division before entering the 
Army, has returned to Southwest Texas di- 
vision after serving for 5 years in the Army. 
Lieutenant G. B. Randolph, civil engineer 
in the Louisiana division before going into 
the Navy, has returned to work in the same 
division as a district civil engineer. Lieu- 
tenant Everett T. Shahan, after serving 
in the Navy has returned to Humble as a 
civil engineer in the East Texas division. 
Lieutenant - Colonel Charles M. Sher- 
fesee, after serving in the Army, has re- 
turned to Humble as a civil engineer in the 
East Texas Division. Major J. M. Spiller, 
in the Louisiana division before entering 
the Army, has returned as a district civil 
engineer in the East Texas Division. Lieu- 
tenant-Colonel John S. Toler, after serv- 
ing with the Army has returned to Humble 
as district civil engineer in the Louisiana 
Division. Lieutenant-Colonel Wyatt G. 
Trainer, after nearly 6 years of service with 
the Army has returned to Humble as civil 
engineer in the Southwest Texas division. 
Major Lloyd O. Zapp, civil engineer in 
the Gulf Coast Division before going into 
the Army, has returned to Humble as a 
supervising engineer in Houston. 

e Bryan Patterson has returned to Hill- 
Hubbell and Company Division of General 
Paint Corporation, Cleveland, Ohio, as pipe 
line corrosion engineer after a 4-year war- 
time leave of absence. 

@ Hugh W. Field has been elected a di- 
rector of The Atlantic Refining Company. 
Field is assistant manager of the company’s 
research and development department. 
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WELL LOGGING METHODS 
STUDIED AT TEXAS A&M 


By HUBERT GUYOD, Well Logging Consultant 


A reFRESHER course in well logging 
comprising conferences, round table dis- 
cussions and field demonstrations was 
given March 11 to 15 by the Petroleum 

Engineering Depart- 
| EXCLUSIVE | ment of the A. and 

M. College of Texas. 
Although intended primarily for re- 
turned service men and regular students, 
more than 170 oil industry representa- 
tives attended. 


The course was planned by Harold 
Vance, head of the Petroleum Engineer- 
ing Department, and his assistant, Pro- 
fessor A. B. Stevens. The writer led the 
conferences. 


Twelve lectures were delivered. Each ~ 


was followed by a discussion. The pro- 
gram gives the subjects and speakers in- 
cluded in this symposium. 





(1) Well Logging Problem, Hubert 
Guyod, consu!tant. 

(2) Radioactivity Logging (confer- 
ence and field demonstration), John L. 
P. Campbell, Lane- Wells Company. 

(3) Electrical Logging Fundamen- 
tals, Hubert Guyod. 

(4) Permeability Logging, Lester 
Swan, Dowell Incorporated. 

(5) Geochemical Logging, Leo Hor- 
vitz, Horvitz Research Laboratories. 

(6) Caliper Logging (conference and 
field demonstration), H. C. Waters, Hal- 
liburton Oil Well Cementing Company. 

(7) Mechanical Logging, P. B. Nich- 
ols, Cities Service Oil Company. 


Felix Mendoza, Minister of Mines and 
Petroleum, a guest from Colombia, 
Hubert Guyod, and Harold Vance, 
head of petroleum engineering de- 
partment, Texas A. and M. College. 








WELL LOGGING METHODS 

















Me ethod Type Properties investigated Use 
Acoustic 5 ARID S:o:0.0.<.00 2. oenseeeeneansee NI Sete, apis cs eipcass Giaie ainta Rasa 0 
No Ss oraca't alos ccive Siatacousrararate Elasticity. density... ...........cscece0- 0 
Chemical ..-| Insoluble mc» OO ee ee eee 1 
Hydrocarbon content of samples.......... Petroleum content....................... 2 
Gas detection in mud.................... SS SE eens 3 
Electric ve llté‘(‘(‘(“‘<CséRR ES Electrochemical properties................ 1 
—| Secondary potential...................... Electrochemical properties................ 3 
—+} Formation conductivity.................. Water content, Texture.................. 3 
eR Salt water content....................... 1 
a ol frequency response............:..... Dielectric constant, Conductivitv.......... 0 
ME ah cu ckcceeaunas nomen =o properties, Dieletric con- 
eam a Sie hides Gk tiny ad ach sc4:0:0.6.0.5.0 0 
IR Ro tn ee e Miscellaneous SNE ee 0 
Gravitational ke Gravity RR ihis 5 ;e. dered abv Saoneeshwamemaeee ES a ere 0 
Intake Lia 5 5,55 6.3, avocnté-'seargrics,b suk Dee Permecbility De eters ANSE edie pisiickiasd= 2 
Magnetic Re Re eee ee ey fect of tennsicial SS Oe 0 
tote ok Chen as Sua ceee Effect of artificial field................... 0 
: ee ee eon os ais. cd mice eae 0 
Mechanical Oe ee ee Brittleness, Solutility................... . # 
L.A ee ie Hardness, Compactness.................. | 2 
; ee. ee | ROOUIOIB nao occ tcccceaen } 0 
Optical Examination of formations............... ee nee | 0 
Examination of samples. ................. Color, Texture, Content.................. 3 
Sheattotonee Of formations................ te a te ER eae 0 
™Y Fluorescence of mud......../............ ae oa ne 2 
Radioactive — Natural MOIOAR o00.. eritriisionsdses's Radioactive substance content............ 3 
Artificial radioactivity. .................. ke, es oe 2 
Seiamic PA Wave MPI i. trons setae Ss hg Nod = ee en een 0 
1ermal a AS EO RF RR aS, hermal Conductivity, Gas expansion...... 
Ce ees: UCU ee . Reece i 


HR Brittleness, Solubility 








Legent: 0 not used; 1 little used; 2 frequently used; 3 extensively used. 
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(8) Mud Logging, B. Otto Pixler, 
Baroid Sales Division. 

(9) Dip Determination, E. F. Strat- 
ton, Schlumberger Well Surveying Com- 


pany. 

(10) Electric Log Interpretation, Hu- 
bert Guyod. 

(11) Temperature Logging, Hubert 
Guyod. 

(12) Concluding talk, Hubert Guyod. 

The course began with an address by 

Gibb Gilchrist, A. and M. president, and 
an outline of the program by Professor 
Harold Vance. The first lecture brought 
out the fact that about 8 billion dollars 
have been spent in drilling in the U. S. 
during the last 10 years, and that this 
large investment has benefited eco- 
nomically by many technological devel- 
opments, particularly by the extensive 
use of improved well logging methods. 
Although more than 30 different well 
logging methods are known at present. 
only a few are used extensively (see 
table). 
@ Radioactivity logging. The proper- 
ties of gamma ray logs and neutron logs 
were explained by J. L. P. Campbell. 
The gamma ray curve is a measure of the 
natural gamma ray radiation from the 
formations. The neutron curve is ob- 
tained by measuring the effect of bom- 
barding the formations with a strong 
neutron source. Depending upon the 
problem, the curves may be obtained 
alone or in combination by making two 
runs. The gamma ray curve is a litho- 
logic log of the various formations, pene- 
trated by the well, and the neutron log is 
a measure of the relative hydrogen con- 
tent in the formations. 

Inasmuch as both oil and water con- 
tain hydrogen, the neutron curve is very 
helpful for the location of porous forma- 
tions, especially when used in conjunc- 
tion with the gamma ray log. Radioactiv- 
ity logs, however, do not distinguish oil 
from water. Inasmuch as the nature of 
the well fluid or amount of casing have 
no detrimental effect on the interpreta- 
tion of the radioactivity data, logs can be 
obtained under well conditions that pro- 
hibit obtaining electrical logs. 

@ Electrical logging. The first lecture 
was primarily a review of the funda- 
mentals of the method. 

The second lecture dealt with the in- 
terpretation of electric logs. Using 
numerous examples, the fundamental 
difference between apparent resistivity, 
i.e. the value read on the log, and true 
resistivity were pointed out. A method 
for estimating true resistivity from the 
apparent values was then explained. 

@ Permeability logging. Permeability 
logging, as explained by Lester Swan, is 
carried out with a relatively new instru- 
ment that is used to determine the posi- 
tion, thickness, and relative capacity of 
the various permeable zones in a well by 
locating the interface between 2 immis- 
cible liquids of different conductivity, 
such as oil and water or oil and acid. By 
introducing oil at a constant rate into the 
well above the other liquid, the latter is 
forced into the formation at a rate that 
can be determined from the position of 
the interface. eo & 
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lane-Wells GUN PERFORATOR Gives You 
Complete BULLET SELECTIVITY 


Experience proves that no single type of drill- 
ing bit is ideal for every formation. Lane- 
Wells research and testing has proved that 
no single type of bullet is ideal for every gun 
perforating requirement. 

Lane-Wells has tested seventy different bullet 
designs to learn which types are best for par- 
ticular usage. The table below illustrates the 
six standard types of bullets which Lane-Wells 


makes available to the industry. 


On your next job—call in the Lane-Wells rep- 
resentative and discuss with him the selection 
of the bullet to get the best results. 


(Read the series of articles now appearing 


in ‘‘Tomorrow's Tools—Today!"') 


Ph 
35 BRANCHES 24 HOUR SERVICE 











“CONE PACKING” 


CAN STAND THE GAFF 


When the going is toughest, Oper- 
ators turn to Hercules ... it has 
been tested and accepted in every 
oil producing field as Standard. 
Hercules “Cone Packing” has suc- 
cessfully withstood over 2000 
pounds pressure ... has cut pack- 
ing costs 75% and more in many 
instances . . . eliminates wabblers 
. «+ is automatically lubricated ... 
won't burn out if well pumps off 

- protects polish rod against 
excessive wear... is easy to in- 
stall and is moderate in price. 
Next time... “Ask for the Cone 
Packed Box.” 
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Near ond STUFFING BOX 
(regular type) 


FULLY PATENTED 
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STUFFING BOX-TEE ------ — 
(T-base type) 
Sold at all supply stores. 





Teek COMPANY 


TULSA, OKLAHOMA, Box 286 
EXPORT_OFFICE; 30 Rockefeller Plaza 
NEW YORK, U.S.A. 


CABLE ADDRESS: HERTOCO 
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LAUGH win BARNEY 
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Upon inviting a friend to his wedding 
anniversary an Irishman explained: “We are 
on the 3rd floor, apartment D. Just touch 
the door button with your elbow.” 

“And why should I use my elbow?” 

“Well, for heaven’s sake, you aren’t com- 
ing empty handed, are you?” 


v 7 7 

Have you heard the one about the little 
anemic runt who goes up to a bar and 
orders two martinis from a big, muscular 
bartender? He drinks one and dumps the 
other in his vest pocket. The process is re- 
peated six times. Finally the huge bartender 
says to the runt, “What’s the idea of dumping 
those drinks in your vest pocket?” “Shut up 
and mind your business or Ill knock your 
block off,” says the runt. With that a little 
mouse with bloodshot eyes pokes his head 
out of the vest pocket and says, “And that 
goes for your — — cat, too!” 


7 5 A 7 

“Did you get home all right last night, 
sir?” asked the street car conductor of one 
of his regular passengers. 

“Of course. Why do you ask?” 

“Well, when you got up and gave the 
lady your seat last night, you were the only 
two people on the car.” 


F v gv 
Elderly lady lunching in cafe: This rhu- 
barb seems very stringy. 
Waiter (politely): Have you tried eating 
it with your veil up? 


.° ¢ £ 
Friend: I'm going to see the doctor about 
my wife. I don’t like the way she looks. 
The other one: Y'll go along with you. I 
don’t like the looks of mine, either. 


? 7 7 P 
Steward: How would you like your break- 


fast, sir? 
Passenger: With an anchor on it, if you 
don’t mind. . + 2 


She: Oh, Carl, there was once a time when 
you used to stroke my chin so lovingly. You 
don’t do it any more.” 

He: Yes; but that was when you had only 


one. : “es 


Blonde: I suppose you've been in the Navy 
so long that you’re accustomed to sea legs. 

Sailor: Why, lady, I wasn’t even looking. 

Sf . = 

Hospital Visitor: I just heard those two 
nurses saying some mean things about you. 

Patient: Yeah, they’ve had me on the pan 
ever since I got here. 


7 i 7 

Dear Old Lady: Little boy, does your 
mother know that you smoke? 

Junior: Listen, lady, does your husband 
know you speak to strange men on the 
street ? 

. r v 

The salesman whose pants wear out before 
his shoes is making too many contacts in the 
wrong places. 


- v y 
My brother says his girl friend is so dumb 
she doesn’t know whether lettuce is a 
vegetable or a proposition. 


v v 5 A 
Many a woman thinks she bought a gown 


for a ridiculous price when in reality she 
bought it for an absurd figure. 


i = 
“Hello, is this the Fidelity Insurance Com- 
“Yes, madam.” 


“Well, I would like te arrange to have 
my husband’s fidelity insured.” 


Nowadays when you see someone in pants 
walking ahead, you don’t know whether it’s 
a girl or a man with a grapefruit in each hip 
pocket. 


7 : y 
POPULAR YOUNG COUPLE 
MARRIED THIS WEEK 
(From the Society Page of an Anonymous 
Newspaper) 

Mr. Robert Chetway and Miss Alice 
Broadkin were married at noon Monday at 
the home of the bride’s parents, Mr. and 
Mrs. P. D. Broadkin, Kev. M. L. Cassoway 
officiating. 

The groom is a popular young bum who 
hasn’t done a lick of work since he got 
shipped in the middle of his junior year at 
college. He manages to dress well and keep 
a supply of spending money because his dad 
is a soft-hearted old fool who takes up his 
bad checks instead of letting him go to jail 
where he belongs. 

The bride is a skinny, fast little idiot who 
has been kissed and handled by every boy in 
town since she was 12 years old. She paints 
like a Sioux Indian, sucks cigarettes in se- 
cret, and drinks mean corn liquor when she 
is out joyriding in her dad’s car at night. 
She doesn’t know how to cook, sew or keep 
house. 

The house was newly plastered for the 
wedding and the exterior newly painted, 
thus appropriately carrying out the deco- 
rative scheme for the groom was newly plas- 
tered, also, and the bride newly painted. 

The groom wore a rented dinner suit over 
athletic underwear of imitation silk. His 
pants were held up by pale green suspenders. 
His number eight patent leather shoes 
matched his state in tightness and harmo- 
nized nicely with the axle-grease polish of 
his hair. In addition to his jag he carried a 
pocket knife, a bunch of keys, a dun for the 
ring, and his usual look of imbecility. 

The bride wore some kind of white thing 
that left most of her legs sticking out at one 
end and her bony upper end sticking out at 
the other. 

The young people will make their home 
with the bride’s parents, which means they 
will sponge on the old man until he dies and 
then she will take in washing. 

Postscript: This may be the last issue of 
the Tribune, but my life’s ambition has been 
to write up one wedding and tell the unvar- 
nished truth. Now that it is done, death can 


have no sting. , , , 


A clergyman was being shaved by a bar- 
ber who had evidently become unnerved by 
a previous night’s dissipation. Finally he cut 
the clergyman’s chin. The latter looked up 
at the barber reproachfully and said: 

“You see, my good man, what comes of 
hard drinking?” 

“Yes, sir,” the barber replied consolingly, 
“it sure makes the skin tender, don’t it?” 

y v J 

Two Wacs were being followed by a sol- 
dier. Finally one became indignant and, 
turning to the soldier, said: 

“Either quit following us or go and get 


° ” 
a friend. a oe 


In civilian air circles a “short” is a non- 
priority passenger. If possible, when re- 
moved from a flight he is given what is 
known as “protection,” i.e., hotel facilities or 
other transportation. A new American Air- 
lines stewardess, unfamiliar with this jargon, 
was startled to receive this radiogram in 
midair: 

“Prepare to remove shorts at Detroit.” 
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FOR SECURING A GOODS” 
"FIRST-TIME” CEMENT for floating and cementing 


Oil men refer to the 
BAKER CEMENT WASH-DOWN 
WHIRLER FLOAT SHOE 
Product No. 120 
as the “best all around shoe 


JOB IN EVERY WELL casing in a well.” 


There are other units of 
BAKER CEMENT EQUIPMENT 
to meet 
ALL your cementing needs. 


The BAKER CEMENT 
Float Collar 


Positioned one or two joints from 
bottom, it serves as a float valve; 
also as a stop for the cementing 
plug, thus retaining cement tail- 
ings inside the casing. It Is run 
with a regular Guide Shoe, or a 
Whirler Guide Shoe In wells of 
average depth. In deeper wells It 
Is good practice to use this Baker 
Float Collar with a Baker Ce- 
ment Wash-Down Whirler Fioat 
Shoe. 


The BAKER CEMENT 
Guide Casing Shoe 


Generally used with a Baker Ce- 
ment Float Collar, In wells of 
average depth, this Shoe Is amply 
strong to guide the longest string 
of casing safely to bottom. The 
rounded nose readily passes any 
side wall irregularities. The plug 
of Baker-Formula Concrete Is 
easily drilled up and circulated 
out of the hole. 


The BAKER CEMENT 
Wash-Down Whirler 
Guide Shoe 


Where bridges, or other forma- 
tion obstructions are likely to be 
encountered, this Guide Shoe Is 
used In combination with a Baker 
Cement Float Collar (above). The 
Wash-Down Whirler Guide Shoe 
then safely guides the casing past 
any wall irregularities, washing 
the side walls, breaking down 
bridges, and preparing the hole 
for a good cement job. When ce- 
menting is commenced the Guide 
Shoe whirls the slurry to uni- 
formly encase the pipe. 


EMENT Guiding, 







THEY ARE CORRECT for no other 
shoe has these 7 points of super- 
iority, which total up to “BEST” . 


Accurate threads to fit the speci- 
fications of your casing; 


A seamless steel shoe in which a 
concrete plug and plastic ball-type 
valve assembly are so securely 
anchored that it has strength— 
and to spare—for floating the long- 
est, heaviest string of casing; 


Easy drillability and disposal of 
plastic and Baker-Formula Con- 
crete; 


A plastic ball which floats in ce- 
ment slurry, and instantly seals 
against a recessed rubber ring if 
slightest back-pressure develops; 


Ample circulating areas for any 
cementing or circulating operation; 


Wash-down whirler ports which 
(a) direct the fluid to prepare the 
hole; and (b) whirl the cement 
slurry around the shoe and shoe 
joint to uniformly encase the pipe, 
and prevent channeling; 


The mark—BAKER—the unquestion- 
ed symbol of “tops’”’ in equipment 
for floating, landing and cemente 
ing casing. 





Floating and Cementing EQUIPMENT 


Be prepared to perform a successful, “first-time” cement job in your next well. You 
will find complete details on BAKER CEMENT EQUIPMENT in the 1944 Composite (or 
Baker) Catalog; or TELEPHONE ANY OF THESE BAKER SERVICE LOCATIONS... 


BAKER OIL TOOLS,INC. 


DAR ANELS Beane. 115 South Jackson St., Phone 980 @ CALIFORNIA—Bakersfield, 30th & M Sts., Phone 8-8564; Coalinga, 7th & Eim Sts.. Phone 174; Los 
Angeles, 6000 South Boyle Ave., Phone JEfferson 8211; Sacramento, 1320 Del Paso Bivd., Phone 93021; Santa Maria, P. 0. Box 936, Phone 405-W; Taft, 4th & Supply 
Row. Phone 132: Ventura, 2330 Ventura Ave., Phone ‘3800 @ COLOR wy Phone Vernal, Utah 362W e@ ILLINOIS—Oiney, 112 West Main Street, Phone 
482 @ KANSAS—Great Bend, 1715 Van Buren St.. Phone 1082 @ Louis ‘At Harve & Bark Road, New Orieans Exchange, Uptown 3966; Scott, og 
90, LaFayette Exchange 2219- Ww: Shreveport, 417 Lake St., Phone 2-2620 e wisciaaie PhecLeoreh, “sth - dg Ave. Phone 327M or 1793W; Natchez, 12 East es a _ 
Phone 181 @ OKLAHOMA—Norman, 106 E. Symmes St.. Phone 723: Shawnee, 1122 No. Union St., e 3928; Tulsa, 312 East 4th St., Phone 28083 

Corpus Christi, he 4 9 & McBride Lane, Phone 2-2251; Houston, 6023 Navigation Bivd., Phone Wavelde 2107; Kilgore, Longview Highway, Phone 688; MaeAllons ios 
No. Guerra St. hone 459; Odessa, 2!! Golder St., Phone 293; Victoria, Port Lavaca Highway. Phone 314; Wichita Falls, 201 East Scott St., Phone 2-4776 e@ 

WYOMING—Casper, Conroy Bidg., Phone 972; Cody, Phone 434 
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Officers of the Western Petroleum Refiners Association pause briefly for a group picture during the busy three-day session of technical and business 
meetings comprising the 34th annual meeting at Fort Worth, Texas, beginning March 25. Front row, left to right; J. W. Vaiden, Skelly Oil Com- 
pany: T. H. Helling, El Dorado Refining Company; H. T. Ashton, Socony-Vacuum Oil Company; R. W. McDowell, Mid-Continent Petroleum Corpo- 
ration: Fayette B. Dow, National Petroleum Association; F. H. Dunn, Wilcox Oil Company; Raymond L. Tollett, Cosden Petroleum Corporation ; R. R. 
Irwin, Socony-Vacuum Oil Company. Back row, left to right: W. F. Sims, Panhandle Refining Company; J. W. Warner, Tide Water Associated Oil 
Company; C. L. Henderson, Vickers Petroleum Company; R. E. Luton, The Ohio Oil Company; O. L. Cordell, Bareco Oil Company; Roland V. Rod- 
man, The Bay Petroleum Corporation; W. W. Vandeveer, Allied Oil Company, Inc.; Reid Brazell, Leonard Refineries, Inc. ’ 






























































New Roebling building 


The John A. Roebling’s Sons Company of 
Illinois announces that work is already well 
underway for the erection of a modern office 
building and warehouse. The new building 
has been designed with provision for future 
expansion, and is situated at 5525 West 
Roosevelt Road, Chicago. 

The structure is designed and situated to 


THE Weur wove. M-6 ROTARY DRILL TRUCK | facilitate material handling and expedite 


customer service. The site selected will pro- 


P vide exceptional transportation advantages. 
Designed and manufactured by EL!, combines ease because of the proximity of inbound and out- 


R ene P bound freight facilities for all railroads en- 
of operation, simplicity and proven ability to easily tering and leaving the Chicago area. 
drill to 1,000’, for shot hole, water wells and core 
drilling. Featuring: covered two drum draw | Drilling contractors meet 


On the evening of March 7, some 40 of 
| the California members of the American 
down, 414” water course throughout, 27’4” mast | Association of Oilwell Drilling Contractors, 


: . : t at the Los Angeles Athletic Club to en- 
and exceptional Roadability. Investigate the oe papel y tom gry fom a ~ sy tee 


superior performance of the New M-6 | ness affairs of the local group, and last but 
‘ not least, to hear a message from Brad 


/ Mills, executive secretary of the national 
DRILLING SUPPLIES | association, in the aa a flying visit. 
FISHTAIL 3-WAY, 4-WAY AND TRI-CONE DRILL BITS | — ee ee 
g ; 
HOISTING PLUGS e¢ SWIVELS e PRESSURE HOSE rected the group in a discussion of chapter 
DRILL PIPE PUMPS e KELLYS problems. One of the most important in- 
volved his own resignation and the ap- 
pointment of a new chairman to take charge 
of the meetings for the balance of 1946. 
Karl L. Kellogg was unanimously approved 
for this assignment and will be charged 
with planning and conducting all further 
gatherings until the end of the year. 

After these preliminary discussions, 
Chairman Brown introduced Brad Mills, 
who launched into a dissertation on the 
status of the organization and its activities. 
Particularly he talked at length on the cost 
manual and accounting schedule that the 
association has developed and approved for 
the use of its members. Considerable time 
and thought has been devoted to this proj- 
ect and the speaker gave it as his opinion 
that it was well worthy of adoption and 
practice by the members. Mills also spoke 
about the research on drillstems that is now 
being conducted by the national associa- 
tion with the assistance of the local chap- 
ters. In all respects his address was highly 
interesting, informative, and inspiring, and 
it was thoroughly appreciated by the local 
members. Incidentally, it might be noted 


works, hydraulic mast lift, endless chain pull- 








gineering Laborafories, Inc. 


PLANTS AT TULSA AND DALLAS | that the approximately 40 members present 

| were responsible for about 65 per cent of 
the contractural drilling now being carried 
on in California. 


Main Office: 602-624 East Fourth Street Tulsa 3, Oklahoma, U.S.A 
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From the vast barite deposit at Magnet Cove in Arkansas 
comes MAGCOBAR, one of the world’s finest mud weights for 
cil well drilling. Its exceptional purity gives high weight. low 
viscosity muds that can be maintained at minimum cost while’ 
drilling. 

The barite deposit at Magnet Cove was discovered many years 
ago, but all early attempts to mine this mineral ended in failure, 
It was not until 1939, when the producers of MAGCOBAR devel- 
oped a process for beneficiating the ore, that this treasure of 
nature became useful to man. The development of this deposit 
has proved most timely. During the past two years when barite 
mud weight has been critically short, due to an increased need for 
oil to meet the demands of war, two-thirds of all the mud weight 
material used has come from the Magnet Cove barite deposit. This 


uurce of mud ight not onl ted t -tim: 
seater Reacesiees Sr ame Saeeiaies caren DRILLING MUD SERVICE 
commodity by one-half, resulting in a saving to the oil industry of 
Surely, MAGCOBAR is a rei treasure for the oil industry. Malvern, Arkansas Houston, Texas 
Export Representative: GUY E. DANIELS, 30 Rockefeller Plaza, New York 20, New York 











This name on a reel — means 


TOUGH WIRE ROPE 


For rugged, long-lasting wire rope be sure it bears the 
name Wickwire Spencer. Every step in the making of 
Wickwire Rope is under constant, careful control, from 
the special formulae used in making the steel, through 
processing of the wire until it is exact within a fraction 
of a thousandth of an inch, through laying of the strands 
and final closing. 

Order Wickwire Spencer Wire Rope and be assured of 
the utmost in performance, safety and long rope life. It 
is available in all sizes and constructions—both regular 


lay and WISSCOLAY Preformed. 


HOW TO PROLONG ROPE LIFE 
AND LESSEN ROPE COSTS.:. 


Thousands of wire rope users—old hands and new— 
have found “Know Your Ropes”’ of inestimable value 
in lengthening life of wire rope. Contains 78 “right and 
wrong’ illustrations, 41 wire rope life savers, 20 dia- 
grams, tables, graphs and charts. 


SEND FOR YOUR FREE COPY 


Send your wire rope questions to 











WICKWIRE SPENCER 


STEEL 


A DIVISION OF THE COLORADO FUEL AND IRON CORPORATION 
EXECUTIVE OFFICES—500 FIFTH AVENUE, NEW YORK 18, N. Y. 





Abilene (Tex.) + Boston + Buffalo + Chattanooga + Chicago * Denver + Detroit | 


Heuston + Leos Angeles + Philadelphia + Sanfrancisco °* Tulfa 
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Casper Engineers Club 


The Casper Engineers Club held its 
March monthly dinner and meeting at the 
Townsend Hotel, Casper, Wyoming, March 
15. Program chairman for the meeting, Fred 
M. Clement, led an informal discussion of 
the subject, “Subsurface Pressure and Tem- 
perature Data.” He displayed 3 makes of 
pressure and temperature recording instru- 
ments that are lowered to the well bottom 
in making the well survey; the charts on 
which the record of the survey is automati- 
cally traced; the apparatus for accurately 
reading the charts, and the equipment with 
which the recording instruments are cali- 
brated to assure proper records in the ranges 
of the well temperatures and pressures. 


A business session followed the program, 
at which the report of the organization com- 
mittee was presented by D. T. Hoenshell of 
General Petroleum Corporation, J. D. Ander- 
son, Ohio Oil Company, and J. A. Deffeyes, 
Pacific Western Oil Corporation. 


Officers were elected as fo'lows: F. M. 
Clement, Continental Oil Company, presi- 
dent; R. M. Churchwell, Ohio Oil Company, 
vice president; and J. R. Schwabrow, U. S. 
Geological Survey, secretary-treasurer. 


The proposed constitution and by-laws 
were submitted for study, which will be 
taken up for adoption at a later meeting. 


The programs deal with problems of oil 
field development in the Rocky Mountain 
area. The topic for discussion at the April 
meeting was announced, “Reservoir Mechan- 
ics,” and J. H. Barnett, Stanolind Oil and 
Gas Companay, was chosen program chair- 
man. és 


Field representative 


William A. Pitts, formerly of Los Angeles, 
California, has been named field represen- 
tative in the Mid-Continent territory by 
Baash-Ross Tool Company. 


Pitts brings a background of some 20 
years’ field experience to his new position. 
Prior to his appointment as field represen- 
tative for Baash-Ross, Pitts was associated 
with the Chain Belt Company, with Regan 
Forge and Engineering Company, and with 
the Axelson Manufacturing Company. Pitts’ 
district headquarters will be Oklahoma City 
and will include Oklahoma, West Texas, 
Kansas, and Illinois. 


Appoints representatives 


Wm. W. Nugent and Company, Inc., Chi- 
cago, Illinois, have appointed several new 
representatives, as follows: 

Crofton Diesel Engine Company, Foot of 
G Street, Fishermen’s Wharf, San Diego, 
California. 

Casey Boat Building Company, Fairhaven, 
Massachusetts. 

Dempsey Equipment Company, 1 Star 
Square, Long Island City, New York. 

George A. Krutilek, P.O. Box 227, El Paso 
Texas. ' 

Olympia Supply Company, 1743 First Av- 
enue, Seattle, Washington. 


Heads Heil company 


Joseph F. Heil was elected president of 
The Heil Company, Milwaukee, Wiscon- 
sin, at the annual meeting of its board of 
directors. Julius P. Heil, founder of the com- 
pany and president since its inception, will 
continue actively in the business as director 
and treasurer. 


When Julius P. Heil was elected Gover- 
nor of the State of Wisconsin in 1938 and 
again in 1940, much of his time was neces- 
sarily devoted to matters of state and Joe 
was advanced to the active management of 
the company as executive vice president. 
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Bovaird changes 


With the building already under con- 
struction for a new store at Odessa to serve 
West Texas, Bovaird Supply Company an- 
nounces the appointment of L. W. Bartheld 
as district manager in the new territory and 
D. W. Cunningham as store manager. 

Bartheld, veteran in the oil well supply 
business, is no stranger in the West Texas 
area. He operated a machine shop in Odessa 





L. W. Bartheld 


D. W. Cunningham 
in 1937 and 1938. hie was manager of the 
Bovaird Salem, Illinois, store from 1938 to 
1942, and for the last 3 years has been dis- 
trict manager for Bovaird in Illinois. Bar- 
theld was 10 years with Oil Wéil Supply 
Company at Seminole before joining Bo- 
vaird in Ada, Oklahoma, during the Fitts 
pool development. 

Cunningham goes to Odessa from Okla- 
homa City, where he has been a special 
sales representative for Bovaird. Cunning- 
ham is also a seasoned supply salesman, 
having been a field representative at Rus- 
sell, Kansas, and store manager at Gray- 
ville, Illinois, before going to Oklahoma 


City. Cunningham was formerly with Hughes 





Tool Company. 


Bovaird also announces that V. P. Mc- 
Anally has just returned from the army to 
his old job as district manager for Illinois, 
which he left to enter the military service 
in 1942. McAnally entered the army as a 
lieutenant, served 2 years in England and 
Europe, during which time he was elevated 
to the rank of captain. 


Poole on foreign trip 


Ray Poole has been appointed manager of 
the Foreign Service Department for Secur- 
ity Engineering Company, Inc., and left Los 
Angeles recently for a 6% month trip to 
‘Mexico and South 
America in which he 
will cover all the ma- 
jor oil fields of the 
northern part of the 
continent. 

His itinerary calls 
for visits in the fol- 
lowing countries in 
the order named: 
Mexico, Colombia, 
Venezuela, Trinidad, 
Brazil, Bolivia, Peru, 
and Ecuador. From 
Ecuador he will make 

Ray Poole a return coverage of 
the oilfields of Colombia, Venezuela, and 
Mexico and will arrive back in Los Angeles 
on July 31. 

Ray first started his career in the oil fields 
of Texas in 1923 and since has had years of 
practical experience in drilling, producing, 
refining, and sales. In 1925 he went to Co- 
lombia for Tropical Oil Company, where he 
was employed for a period of 4 years gain- 
ing valuable knowledge on the operations 
and requirements of foreign oil companies. 


Plans development 


Prior to the war, The J. M. Ney Company, 
established in 1812, was primarily con- 
cerned with the manufacture of precious 
metal alloys for the dental industry al- 
though some experimentation had been car- 
ried on in the industrial field. With the out- 
break of hostilities and a greatly accelerated 
demand for electrical apparatus of all sorts, 
manufacturers of radar, aircraft instru- 
ments, communication systems, and other 
precision equipment became interested in 
the possibility of using precious metal alloys 
to increase the output, life, and accuracy of 
the contacts used in their equipment. Work- 
ing with the Ney research department, it 
was found that Ney precious metal alloys 
had the necessary qualities and characteris- 
tics required to give long life and main- 
tained accuracy to measuring equipment 
and electrical apparatus, with particular ap- 
plication to radar. 


Certain of these Ney alloys were found 
to be especially suitable for electrical con- 
tacts on potentiometers and other sliding 
contact applications. 


Gold-platinum-palladium alloys are now 
finding a wide application in the peacetime 
industrial field where Ney-improved con- 
tacts will be used in potentiometers for such 
things as computer devices, telephone and 
telegraph equipment, as well as precision 
instruments for commercial aviation and 
radar. In anticipation of this growing indus- 
trial interest in its products, the Ney Com- 
pany has expanded the scope of its Jabora- 
tory facilities for research on precious metal 
alloys for potentiometer and other sliding 
contact applications. Included also will be 
research and further development on alloys 
for use in radar and precision equipment. 











An Important New Book 


and Natural Gas. 


in the Petroleum Field... 


PETROLEUM 
PRODUCTION 


By PARK J. JONES 


Consulting Engineer, Houston, Texas 


VOLUME |: Mechanics of Production: Oil, Condensate 
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S DRILLING TIME DATA 
GEOLOGRAPH 


MECHANICAL 








This book will prove an invaluable aid for engineers, chemists, 
and technologists in petroleum and allied industries. It is the 
initial work in a series of five volumes which will comprise the 
most thoroughgoing treatment of the engineering aspects of pe- 
troleum production ever presented. 


WELL LOGGING SERVICE 



















Hundreds of operators now depend on 
this mechanical recorder for a perma- 

Volume I offers technical and detailed discussions on: Elements 
of Production Mechanics, Characteristics of Pay and Nonpay, 
Permeability of Linear and Radial Systems, Interstitial and Free 
Water, Application of Electric Logs, Composition of Hydrocar- 
bons, Properties of Reservoir Gases and Liquids, Separator Sam- 
ples and Equilibrium Constants, Displacement of Oil by Water 
and Gas, Displacement of Oil and Water by Gravity, Invasion 
Factors and Patterns, Displacement of Condensate by Cycling, 
Volumetric Balances. Thoroughly indexed. 


nent record of drilling time and coring 
time in minutes per foot. Foot by foot, 
the rate of drilling is measured by the 
Geolograph, and graphically recorded 
along with such drilling operations as 
round trips, connections, and shut-down 
The four volumes now in preparation cover: The Optimum time. 


Rate of Production; Reserves and Well Spacing; Condensate and 


Natural Gas Production; and Primary and Secondary Production Reasonable rental rates 


Methods for Geolograph Service 
. make it available to al! 
231 Pages Illustrated $4.50 operators. Write for fur- 


ther details and avail- 
abilities. 


Send today for New Free Catalog ‘Let's Look It Up” 
(over 200 Titles) 


Reinhold Publishing Corp. 


330 West 42nd Street New York 18, N. Y. 
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y/ we GEQLOGRAPH ©. 


25 North Western Oklahoma City 4, Oklahoma 
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For THe 8857 NCABLE TOOLS 


PROSSER-TYPE 
SWIVEL ROPE SOCKET 


The Spang Prosser-Type Swivel Rope 
Socket is made of a. grade and type of 
steel particularly suited to this product. 
First it is forged, heat-treated, finish- 
turned and finish-bored. Then, a second 
heat treatment gives it a very uniform 
toughness and the proper hardness both 
inside and out. Next, the internal tool 
joint is threaded and the side holes 
drilled. 


The result—a swivel rope socket of 
superior quality, delivering maximum 
service. 


SPANG & CO. 


BUTLER, PA. 
YOUR DEALER SELLS SPANG TOOLS 


226 


Fig, D312 


THE 


A HIGHER 
STANDARD 














President Trout receiving bronze plaque from 
H. W. Ragland. Others in the picture, left to 
right, are Dutch Oberpriller, moulder, Jess 
Belote, machinist, C. B. Kagland, trailer divi- 
sion superintendent, and Al Cudlipp, vice 
president. 


Trout honored 


In appreciation of his leadership of more 
than 40 years as head of the Lufkin Foundry 
and Machine Company, Luikin, ‘Texas, em- 
ployes, numbering some 800, gathered at the 
Lutkin Country Ciub for a surprise party and 
barbecue honoring W. C. Trout, president, 
upon the occasion of his 72nd birthday. 


The highlight of the party came when 
H. W. Ragland presented Trout with a beau- 
tiful bronze plaque in behalf of all employes. 
‘the plaque was inscribed: “Presented io 
W. C. Trout April 6, by all the employes of 
the Lufkin Foundry and Machine Company 
in affectionate appreciation of his helpful, 
friendly, and understanding leadership and 
in token of their great esteem.” Another pres- 
entation was the framed hinge from the first 
shop door, more than 50 years old, preserved 
by Jess Belote since the old plant’s disman- 
tlement more than 25 years ago. With the 
framed hinge was the poetic evaluation of 
Trout’s leadership by one of the foundry 
employes. 

Trout, under whose guidance the Lufkin 
Foundry and Machine Company has grown 
from a small repair shop to one of the great 
manufacturing plants of the Southwest, was 
visibly impressed by the tribute extended 
him by his employes. He expressed his ap- 
preciation for the fine birthday party and 
presents, and praised the loyalty of the 
workers. 

Jack C. Dionne, publisher of the Gulf 
Coast Lumberman and long-time friend of 
the honoree, praised Trout, both as an em- 
ployer and as a citizen. 

Morris Frank, of the Houston Post, for- 
mer Lufkinite, also paid tribute to Trout. 

W. H. Ragland, the boilermaker, C. B. 
Ragland, trailer division superintendent, 
Jess Belote, machinist, employes for more 
than 40 years, were on hand to honor “the 
boss.” 

A. E. Cudlipp, vice president of the Luf- 
kin company, who has been with the organ- 
ization more than a quarter of a century, 
acted as master of ceremonies for the affair. 


Motor distributor 


The Midwestern Engine and Equipment 
Company, new Tulsa firm, has been awarded 
the midwestern distributorship for Conti- 
nental Motors Corporation. 


F. E. Stanley is president and general 
sales manager, G. O. Glandon is assistant 
sales manager, and Armon H. Bost is sec- 
retary-treasurer. 
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Tank license arrangement 


Wyatt Metal and Boiler Works, Houston 
and Dallas, Texas, announces effective 
April 1 an important addition to its services 
as the result of a license arrangement en- 
tered into with the General American Trans- 
portation Corporation, Chicago, exclusive 
licensers of the widely known Wiggins tank 
roofs, for the sale, fabrication, erection, and 
servicing of this equipment in 8 states 
throughout the oil country of the Mid- | 
Continent and southeast. 


The Wyatt license territory includes the | 
states of Arkansas, Oklahoma, New Mexico, | 
Texas, Louisiana, Mississippi, and Ala- | 
bama, and that part of Florida lying west | 
of the Apalachiola River. 


Through this arrangement Wyatt will add 
to its tank fabrication and erection services 
the many exclusive advantages provided by 
the popular Wiggins roofs including the 
following: 

Improved Wiggins floating roof (Hideck 
and Lodeck), a tank roof that floats on the 
liquid in the tank. 


Improved Wiggins breather roof, a tank 
roof that changes the gas volume of the 
tank by flexing a steel diaphragm, which 
forms all or a part of the roof, the peri- | 
pheral edge of which is attached at or near | 
the top of the tank. 


Improved Wiggins balloon roof, a tank 
that changes the gas volume of the tank by 
flexing all or part of a steel diaphragm su- 
perimposed over a second annular shaped 
steel diaphragm, the latter normally ex- 
tending outwardly from the top of the tank 
with the inner edge of said annular shaped 
diaphragm attached to the top of the tank. 


Improved Wiggins steel balloon, a gas- 
holder comprising an upper flexible dia- 
phragm and a lower annular shaped flexible 
diaphragm and normally built on the ground 
and not as a part of a tank. 


Improved Wiggins dry seal lifter roof, a 
roof for a tank, the principal function of 
which is to store liquid, the function of the 
roof being to change the gas volume of the 
tank by rising vertically. It has a skirt that 
telescopes the tank side wall and a curtain 
seal between the tank and the roof. 


Improved Wiggins dry seal pressure type 
gasholder, a gasholder that is not normaily 
built in connection with a liquid storage 
tank, the principal function being to store 
gas. It may be built in either of two ways 
according to present designs: (1) As a 
movable piston inside a tank, with a cur- 
tain seal between piston and tank wall, or 





it C 
(2) as an outside riser disposed over a ecessary- . H e 
stationary piston with a curtain seal between em 1 xas Oilfield 1S th 
piston and riser. softy in the East - fi id engines are 
AAPG award on a i Other Case OeeLAB.” For full 
A 61 HF. rvice im 
Dr. Horace G. Richards of Philadelphia the who maintains se 


has been chosen as the second recipient of 
the President’s Award of the American As- 
sociation of Petroleum Geologists. 


This award was established in 1944 and it 
is designed “to honor and reward the 
younger authors of original articles pub- 
lished in the AAPG Bulletin during each 
calendar year.” The selection committee is 
made up of 10 association members and is 
headed by Frank R. Clark, consulting geolo- 
gist of Tulsa, former president of AAPG. 

The honor was conferred on Dr. Richards, 
associate curator of geology and palentology 
of the Philadelphia Academy of Natural NY i Ke 
Sciences, during the annual convention of 
the AAPG, which began in Chicago on April 
1, AAPG President M. G. Cheney made the 


presentation, which consisted of a cash 
award of $100 and a certificate. 


DISTRIBUTORS 


Southwest Machinery Company 
1900 Linwood Blvd., Oklahoma City; 
Tulsa and Hobart, Oklahoma 








Wm. K. Holt Machinery Company 


San Antonio, Texas 


Southwest Equipment Company 
Dallas and Kilgore, Texas 


Gulf Tractor and Equipment Co. 
3100 Polk Street, Houston, Texas 
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® Accurate and indisputable basis for @ Quick detection of sleepers or wet 


royalty and tax payments. wells. 
® Elimination of gauge tanks, piping 
and handling. 


; zation of well energy. 
e@G/O ratios for conservation and 


reservoir study. @ Reduced fire and other hazards. 
@ Prevention of evaporation losses due @ True proportionate samples of each 
to weathering. well’s production. 
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r Special Oil Field 
ependable operation— 
» metal-to-metal contact. 


@ Lower transportation costs by utili- 





LOOK FOR BOWSER 


Write today for the new Bowser booklet of equipment for modern oil fields. 


Bowser, Inc., 1329 Creighton Avenue, 
Fort Wayne 2, Indiana 
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Rejoins Cooper-Bessemer 


The appointment of Arthur Abel as sales 
engineer on the staff of its Odessa, Texas, 
branch is announced today by Stanley E. 
Johnson, director of 
sales of The Cooper- 
Bessemer Corporation 
of Mount Vernon, 
Ohio. 


Abel, a graduate of 
Oklahoma A. and M. 
University, where he 
majored in mechani- 
cal engineering, was 
connected with Coop- 
er-Bessemer’s Los An- 
geles office several 
years ago and is well- 

Arthur Abel known in the West 
marine and industrial circles. 

H. E. Scraggs is branch manager of the 
Odessa office, in charge of southwest Texas 
sales operations. 





Executive vice president 


Thermvid Company, Trenton, New Jersey, 
announces the election of Dwight P. Allen 
as executive vice president. Allen has been 
vice president and director of manufacturing 
operations, and before that was head of sales 
to car manufacturers. 

Allen has been associated with Thermoid 
for 1214 years, beginning with the organiza- 
tion in October, 1934. Before joining Ther- 
moid, he was employed by Chrysler Motors 
in Detroit and before that as an engineer 
with Wagner Electric Company in St. Louis. 


Division sales manager 


Homestead Valve Manufacturing Com- 
pany of Coraopolis, Pennsylvania, has ap- 
pointed William E. Thomas division sales 
manager in charge of valve sales in the 
southeastern states territory with headquar- 
ters in Atlanta, Georgia. 

Thomas was formerly southeastern divi- 
sion manager of the Chicago Metal Hose 
Company, and has nearly 10 years industrial 
engineering sales experience. 

A graduate of the University of Pennsy]l- 
vania, “Bill” Thomas is well known, and 
brings to valve users in the southeastern 
states area, a fine technical background and 
familiarity with their requirements. 


Griffis a partner 


G. G. “Tuffy” Griffis has become a partner 
in the Holland Construction Company, it 
was announced recently by H. T. “Bus” 
Holland, Jr., president. 

Griffis has spent 25 years in the pipe line 
construction business throughout the world, 
principally in South America and Alaska. 
He was recently director of the Canol Proj- 
ect in Alaska. 

The Holland Construction Company also 
announces it has acquired a large amount of 
heavy machinery and equipment, which 
will make possible the handling of major 
pipe line construction jobs in any type of 
topography. 


Rok era 





H. T. Holland, Jr. G. G. Griffis 
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Nomads hold open meeting 


Los Angeles Nomads got off to an aus- 
picious start on March 13, in their first open 
meeting of the year at the Mayfair Hotel, 
when with the exception of Tom Martin 
and Dan Duncan, all the new officers were 
in their appointed places, and were stimu- 
lated by an unusually large attendance. 
Opening the meeting, Bill Bettis called for 
unstinting help from the members in keep- 
ing the record of Los Angeles chapter at its 
present high level. He then called for a 
vote of thanks to Hi Cassidy and his assist- 
ants for the able manner jn which they had 
taken care of the arrangements for the In- 
augural Ball at the Biltmore. 

Earl Daniels took charge of the introduc- 
tion of a sizeable gathering of foreign 
guests, and did a tiptop job, presenting the 
following: Herman J. Bowman, Arabian 
American Oil Company; J. W. Clampitt, 
Iraq Petroleum Company, Kirkuk, Iraq; 
J. R. Coleman, Lieut. U. S. N. R., Arctic 
Contractors, Fairbanks, Alaska; Ralph A. 
Davis, International Ecuadorian Petroleum 
Company, Guayaquil, Ecuador; E. M. Don- 
ovan, B. O. C. Ltd., Burmah, India; A. F. 
Driskill, Iraq Petroleum Company, Haifa, 
Palestine; Don W. Jopling, Arctic Con- 
tractors, Fairbanks, Alaska; J. W. Killings- 
worth, Iraq Petroleum Company, Kirkuk, 
Iraq; Jaime Merino, Petroleos Mexicanos, 
Mexico; Juan P. Pedretti, Union Oil Com- 
pany, Paraguay; Jack Stovall, Arabian 
American Oil Company; C. M. Williams, 
unattached. 

Speaker of the evening was Howard Pyle, 
ex-Union Oiler, now vice president of the 
Bank of America, in charge of its oil divi- 
sion, who gave a recitation of the difficulties 
involved in keeping one of the biggest 
armies in history supplied with petroleum 
products, and then told how these difficul- 
ties were overcome. Attached to the staff 
of General Eisenhower as petroleum officer, 
Howard was later loaned to General Mont- 
gomery, so that he was an “on the spot” 
witness of some of the great events of the 
war, besides being the director of that vital 
and complex operation—petroleum supply. 
His presentation was interesting, illuminat- 
ing, and was well received by one of the 
largest groups to attend a Nomad meeting. 


Gordon Jackson promoted 


H. John Eastman, president of the East- 
man Qil Well Survey Company, has an- 
nounced the appointment of Gordon Jack- 
son, former chief engineer, as vice president 
and general manager 
of the Eastman or- 
ganization. 

Jackson is well 
qualified for his new 
position, both in 
training and in expe- 
rience. After his grad- 
uation with an engi- 
neering degree from 
the University of 
California at Berke- 
ley, he worked in the 
field in various engi- 
neering and geolog- 
ical capacities prior 
to starting in the field department of the 
Eastman company. He had advanced 
through every phase of this company’s con- 
trolled directional drilling and oil well sur- 
vey work to the position of division chief 





Gordon Jackson 





YOUNG 





DOES DOUBLE-DUTY 
IN GAS COOLING 


“Streamaire" Units are made 
for single and double stage 
cooling. Cooling-air is circu- 
lated by high capacity fan. 


* 
EVAPORATIVE 


“Streamaire" Evaporative Gas 
Cooler, available with coils 
designed for high pressures 
and all types of gases. 















Highly efficient gas cooling at low 
cost may be accomplished by using 
“Streamaire” Two-Stage Atmos- 
pheric and Evaporative Coolers de- 
signed by Young. A typical example 
of Young engineering for the pe- 
troleum industry is the Two-Stage 
Atmospheric Unit (center) which 
has a 70 lbs. per sq. in. discharge 
pressure in the first stage and 225 lbs. 
per sq. in. in the second. The Evapor- 
ative cooler (left) accomplishes the 
final stage of cooling, from an ap- 
proximate atmospheric to an approx- 
imate wet bulb temperature. Engine 
and compressor jacket water are also 
cooled by the “Full Flow” Engine 
Jacket Water Cooler (right). Call 
upon Young Engineers to solve your 
cooling problems; no obligation. 





You 


HEAT TRANSFER PRODUCTS 





engineer of the California division when, in 
1945, Eastman advanced him to the position 
of chief engineer. On January 1 of this year 
he was made vice president and general 
manager of the Eastman Instrument Com- 
pany, manufacturing division of the parent 
organization, and in March was promoted to 
his present position. 


Oil COOLERS e GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS e HEAT EXCHANGERS e INTER 
COOLERS e ENGINE JACKET WATER COOLERS e EVAPORATIVE COOLERS e GAS COOLERS e UNIT 
HEATERS e CONVECTORS e CONDENSERS e AIR CONDITIONING UNITS e EVAPORATORS e HEATING 


COILS « COOLING COILS « AND A COMPLETE LINE OF AIRCRAFT HEAT TRANSFER EQUIPMENT. 


YOUNG RADIATOR CO. - DEPT. 286-D - RACINE, WIS., U.S.A. 


Mid-Continent Distributors West Coast Distributors 
THE HAPPY COMPANY A. R. FLOURNOY COMPANY 
Drawer 770, TULSA 1, OKLAHOMA 609 S. Grand Avenue, LOS ANGELES 14, CALIFORNIA 
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General machine moves into new building 














The value received from an oil field engine is not measured so much by its 
cost but rather by the performance that it gives—an engine that will oper- 
ate 24 hours per day, day in and day out giving low cost, efficient per- 
formance free of mechanical breakdown is the one that stands out in the 
final analysis. 25,000 hours of continuous service with stops only for oiling 
and greasing is not uncommon with MM Oil Field Engines. All the low 
cost, high performance features are “‘built-in’’ on every MM Oil Field En- 
gine—that is why we say when you buy an Oil Field Engine “‘Ji’s Per- 
formance that Counts’’. 


MM Oil Field Engines are built in 7 sizes to fit most every oil field 
application: 


165-4A ... 35¢x4, 4 cyl. 

206-4A .. . 35x65, 4 cyl. HUA .. . 45%x6, 6 cyl. 
KUA.... 4%4x5, 4 cyl. MEU... 8x9, 4 cyl. 
LUA... . 45@x6, 4 cyl. NEU . 8x9, 6 cyl. 


For complete information on MM Oil Field Engines, Write: 
SHRIMPTON EQUIPMENT COMPANY, Distributors 
757 Subway Terminal Building, Los Angeles 13, California 


545 Mellie Esperson Building 415 Oklahoma Building 
Houston, Texas Tulsa, Oklahoma 


MINNEAPOLIS- MOLINE POWER IMPLEMENT COMPANY 


MINNEAPOLIS 1, MINNESOTA, U.S.A 
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General Machine and Supply Company, of 
Wichita Falls, Texas, has moved into its 
new building at 702 West 2nd Street, 
Odessa, Texas. 

The Odessa branch was opened several 
years ago to bring Le Roi products and 
service to the West Texas operators, and has 
grown every year with the development of 
the fields. Its new building is a two-story, 
all-brick structure, and incorporates a large 
suite of offices, a greatly enlarged stock of 
engines and parts, as well as a super service 
shop completely equipped and adequately 
staffed with factory-trained personnel. 

At the house-warming activities was a 
group of 120, made up of drilling contract- 
ors and superintendents, in addition to 4 
representatives of Le Roi Company. 


Kellogg officers 


The M. W. Kellogg Company, petroleum 
and chemical engineers and fabricators of 
heavy industrial equipment, of Jersey City. 
New Jersey, and New York, New York, 
announce that the following officers have 
been elected by the board of directors: 
M. W. Kellogg, chairman of the board; 
H. R. Austin, president; F. E. Johnson, vice 
chairman of the board, and L. H. Harvison, 
executive vice president. The creation of 
the two new executive positions of chairman 
and vice chairman of the board was necessi- 





H. R. Austin 


L. H. Harvison 


tated by the company’s proposed expanded 
program of indus.rial engineering, manufac- 
turing, and process development, it is an- 
nounced. Petroleum engineering will con- 
tinue to play a major part in the company’s 
activities, and service to the other process 
industries, which has increased markedly in 
recent years, will be still further developed. 

The plans for widening the base of the 
M. W. Kellogg Company’s operations in the 
immediate future also provide for extended 
study of the commercial possibilities of the 
new processes, equipment, and materials de- 
veloped in connection with Kellogg’s work 
on the atom bomb project, at Oak Ridge, 
Tennessee, as well as utilizing the metal- 
lurgical and fabricating advances. achieved 
at the company’s plant and laboratories at 
Jersey City. 


Manager distribution 


Howard Pape has been named general 
manager of distribution for Jarecki Manu- 
facturing Company’s oil country distribu- 
tion. 

Pape joined Tide Water Associated Oil 
Company in 1915 and a year later joined the 
Mid-Continent Petroleum Corporation, ad- 
vancing to the position of chief engineer and 
mechanical superintendent. 

In 1927 he became associated with Crane 
Company, specializing in the development, 
sale, and distribution of its products to the 
oil industry. He left Crane in 1944 to be- 
come vice president of the W-K-M Company 
of Houston, Texas. 
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Brewster party 


On March 30 at its new plant on Market 
Street, Shreveport, Louisiana, The Brewster 
Company held an informal party to announce 
the new N-10 rig. Drillers and supply people, 
as well as Shreveport businessmen and city 
officials, were invited to a barbecue luncheon 
and demonstration. 

The rig that was demonstrated was built 
especially for the Crow Drilling Company of 
Shreveport. The demonstration included run- 
ning the 4 motors of the assembly and all 
parts of the drawworks. Dale Evans, driller 
for the Crow Drilling Company, and Brews- 
ter officials, showed the functioning of all 
controls. 

Also on display was the complete line of 
Brewster swivels, crown and traveling blocks, 
rotaries, and other equipment. 


Fluor honored 


The Fluor Corporation, Ltd., Los Angeles, 
California, was honored for its work on the 
Atomic Bomb Project, along with other par- 
ticipating firms and universities, at a dinner 
held February 26 in the Grand Ballroom of 
the Waldorf-Astoria Hotel, New York City. 
President P. E. Fluor attended the affair to 
receive the award on behalf of the company. 

Honored guests, besides executives of the 
participating organizations, were Major 
General Leslie R. Groves, officer in charge of 
the project; Col. Kenneth D. Nichols, dis- 
trict engineer, and other representatives of 
scientific, engineering, and educational in- 
stitutions. 

The Fluor Corporation constructed a sub- 
stantial portion of the cooling towers at 
Oakridge, Tennessee, home of the atom 
bomb. 








Collapsed Casing 


with the 









CASING 
ROLLER 


¥ The smooth and con- 
tinuous rolling action of 
the hardened steel roller 
pins efficiently and eco- 
nomically “does the job” 
ina minimum of time and 
without excessive friction, 
vibration or hammering 
which may damage casing. 





In diameters from 3¥2" to 
17%" Write or phone for 
complete specifications, 
or prompt field service. 











HCLAC 


OIL WELL SURVEY SERVICE 


Dallas. Texas) Denver, Colo. Long Beach, ¢ alif. 


Houston, Lafayette, Okla. City, Bakersfield, Ventura, Casper 


Export Office, 2895 Long Beach Blyd., Long Beach, Calif. 











Proud owner of the first Brewster N-10 drilling rig is R. H. Crow (third from right) of the Crow 
Drilling Company, Shreveport. Among those who witnessed the demonstration were (left to right) 
Curtis Tanner, City Marshal; Dale Evans, driller, Crow Drilling Company; H. A. Harlan, The 
Brewster Company; R. H. Crow; Ed Jacobs, Shreveport Railways; A. Olin Price, general manager, 
The Brewster Company. 

















on your letterhead 
for 
"Organic Methods 
of Scale and 
Corrossion Control” 





1D.W. HAERING & CO. Inc. 


GENERAL OFFICES: ee 
205 West Wacker Drive, Chicago 6, Illinois 
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Knowlton resigns 


Don R. Knowlton, who resigned April | 
from Phillips Petroleum Company as man- 
iger of the foreign department and as execu- 
ive vice president and 
membér of the board 

f directors of the for- 
eign subsidiaries of 
Phillips, has entered 
intu a partnership with 
Frank M. Porter of the 
Fain Porter Drilling 
Company with offices 
in the First National 
Bank Building, Okla- 
homa City, Oklahoma. 
The new firm is to be 
engaged in drilling 
contracting and will 
establish a consulting petroleum engineering 
service after making a survey to determine 
the needs of the petroleum industry in the 
various phases of petroleum engineering. 

Shortly after Pearl Harbor, Knowlton was 

alled to Washington by Secretary Ickes 
and Deputy Petroleum Administrator Ralph 
K. Davies to become National Director of 
Production, which post he held for 2'4 years, 
being released on June 1, 1944, to take the 
position of manager of the newly formed 
foreign department of Phillips Petroleum 
Company. 


Augment staff 


Continuing its policy of expansion in field 
welding engineering service, The Lincoln 
Electric Company, Cleveland, Ohio, has ad- 
ded the following representatives to 4 of its 
district field office staffs. 


Don Knowlton 





John F. McFeeters has joined the staff of 
welding engineers in the Kansas City, Mis- 
souri, office. McFeeters, a former native of 
Gower, Missouri, is a graduate of the Lin- 
coln School of Arc Welding and was em- 
ployed as mechanic and welder by the State 
of Missouri for 6 years. He lates was made 
welding instructor by the Joplin, Missouri, 
school board in its vocational training pro- 
gram. 


Shortly after the outbreak of the war, Me- 
Feeters enlisted in the Seabees and received 
his discharge from service after 18 months 
of duty in the Pacific theater. 


Hubert G. Hinkle has been assigned weld- 
ing engineer in the Columbus, Ohio, area. 
Hinkle received his education at Cleveland, 
Ohio, and in June, 1941, he became associ- 
ated with Lincoln Electric where he re- 
mained until he entered Army service. 


After several months as an infantry pri- 
vate, Hinkle joined the Air Corps and re- 
ceived his pilot’s wings at Marfa, Texas. He 
was released from military service in Sep- 
tember, 1945. 


K. S. Lamb has been named welding engi- 
neer in the New York territory. Lamb at- 
tended the University of Buffalo and left 
school in 1939 to work in the oil industry. 
Later he joined the Lummus Construction 
Company, where he traveled extensively dur- 
ing the firm’s refinery and>plant building 
projects. 

Lamb entered military service in 1942 and 
completed a course in engineering at Kees- 
ler Field, Miss. He received further training 
at the Pratt & Whitney Engine School, De- 
troit, Michigan, before being transferred to 
Trinidad, British Guiana, French Guiana, 


and finally to Brazil. He also served as flight 
chief in North Africa before his discharge as 
master sergeant a few months ago. 

Thos. W. Day has been appointed welding 
engineer at the St. Louis, Missouri, office. 
Day was educated at the University ot Texas. 
His military training before joining Lincoln 
Electric included 2% years as coast artillery- 
man in Alaska. He was later sent with the 
field artillery to Europe to participate in the 
campaign of Northern France. 


Board chairman 


Directors of Foster Wheeler Corporation 
have elected H. S. Brown chairman of the 
board to succeed his brother, the late J. J. 
Brown. Brown will continue as president of 
the corporation in addition to his new post. 
David McCulloch, executive vice president. 
was named chairman of the executive com- 
mittee to succeed H. S. Brown. All other 
officers were reelected. 


Director of research 


Thermoid Company, Trenton, New Jer- 
sey, announces the appointment of H. C. 
Anderson as director of research. 

Anderson, a chemical engineering gradu- 
ate of Iowa State College, was formerly with 
The Flintkote Company, Chrysler Corpora- 
tion, and Ford Motor Company, respectively. 
in research, engineering, and managerial 
capacities. 

His experience in research and develop- 
ment in the industrial and automotive fields 
qualifies him to play an important part in 
Thermoid’s plan for the future. 











IT’S THE MAYO... 


Reminding ou 


..... that whether your needs be a hurried 
business trip to Tulsa or for a longer stay, 
every effort will be made at The Mayo to 
take care of you. Although we are met with 
crowded conditions and shortages you may 
expect the usual Mayo service that you've 
enjoyed in your previous visits. We invite 


your early reservations. 


* MAYE 
TULSA, OBLA. 


“The Business Man's Favorite and Tulsa's Finest’ 
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Joins UOP 


Dr. Walter Miller, who on March | retired 
as vice president in charge of manufactur- 
ing for Continental Oil Company, has been 
retained by Universal 
Oil Products Com- 
pany as a consultant 
f on refining techniques 
and operations. 

Since 1909 Dr. Mil- 
ler has been actively 
associated in the refin- 
ing industry, and his 
wide experience and 
broad knowledge will 
be particularly valu- 
able to Universal and 
its licensees. 





Dr. Walter Miller Having had vears of 
practical experience in the operation of both 
small and large refineries, ranging trom 400 
to 30,000 bbl. per day, Dr. Miller is excep- 
tionally qualified to advise on any problem 
relating to the operation of a refinery. He 
has kept pace with every refining develop- 
ment, and has supervised the operation of 
most cracking processes that have been com- 
mercially employed in American refineries. 

During World War II Dr. Miller was a 
leader in the 100-octane gasoline program, 
and served on several important committees 
in the development and successful operation 
of that program. 


Sales manager 


The Lone Star Cement Corporation, with 
headquarters in New York City, has an- 
nounced the appointment of R. J. Mahon as 
general sales manager, and J. G. West as 
assistant general sales manager. 


“Best Set Yet” 
SAVE YOUR TUBING! 


r 3 





Tubing collars worn by contact 
with casing steal the profit out of 
pumping. Patterson - Ballagh 
Plastic Tubing Protectors pre- 
vent both collar and casing wear. 
Oil-proof, wear-resistant, insulat- 
ing. They are cemented to the 
collar under pressure and will not 
come off. Made in all sizes. End 
your tubing troubles. CALL in 
your Patterson-Ballagh man. 





PLASTIC 
TUBING PROTECTORS 


1506 Moury St 1621 E Yellowstone 


Main off 
HOUSTON 10 seen €. ohn 0 CASPER, WYO. 
92 Liberty Sr. LOS ANGELES 1 210 Post St 


NEW YORK 6 SAN FRANCISCO 8 
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Reservoir engineering 


A conference on reservoir engineering is 
to be held April 22 to 26 at College Station, 
Texas, sponsored by the Petroleum Engin- 
eering Department of Texas A. and M. Col- 
lege. Meetings will be held in Room 140 of 
the Petroleum Engineering Building. 

On Monday, April 22, from 1:30 to 5 p.m., 
lectures will be given on elements of pro- 
duction, mechanics and characteristics of 
reservoir rocks. From 7:30 to 9:30 p.m., 
there will be a round table discussion. 

On Tuesday, April 23, 9 to 12 a.m., lec- 
tures will be on composition of hydrocar- 
bons, and from 1:30 to 5 p.m. on properties 
of reservoir gases. A round table discussion 
will be held from 7:30 to 9:30 p.m. 

Wednesday, April 24, from 9 to 12 a.m., 
lectures will be on properties of reservoir 





liquids, and from 1:30 to 5 p.m. on separator 
samples and equilibrium constants. Another 
round table discussion will be held from 
7:30 to 9 p.m. 


Thursday, April 25, 9 to 12 a.m., lectures 
will be on displacement of oil by water and 
gas, displacement of oil and water by grav- 
ity, invasion factors and patterns. From 1:30 
to.5 p.m. lectures will be on displacement of 
condensate by cycling. A round table dis- 
cussion will be held from 7:30 to 9 p.m. 


Friday, April 26, from 9 to 12 a.m., lee- 
tures will be on volumetric balances. 


Hotel reservations should be made direct 
to Aggieland Inn, College Station, or to the 
LaSalle Hotel, Bryan, it is announced. For 
dormitory rooms ec mtact Harold Vance, 
Petroleum Engineering Department, Texas 
A. and M. College, College Station. 





Motor-Driven Map Cabinet 








fireproof. 


scheme. 





® Modern streamlined appearance. All-steel construction 


®@ Specially built to individual map width requirements. 
Maps easily installed. 


@ Hand rubbed finish to match any wood or interior color 


®@ Indirect illumination without glare. 


@ Entire map area backed, giving a firm surface for draw- 
ing or making notations on any part of map. 


@ Electrical motor drive using standard current, simple 
and fast operating. Control buttons on each side of cabinet, 
also remote control for operation from desk or foot 
operation while working on map. 


@ Demountable, easily erected in office buildings. 


Write for complete information and prices 





NELSON ELECTRIC MANUFACTURING CO. 


217 North Detroit 








TULSA, OKLAHOMA 


Telephone 2-5131 


MANUFACTURERS OF: 


Explosion Resisting Motor Controls 
Junction Boxes and Enclosures 
Circuit Breakers and Lighting Panels 


Oil Field Motor Controls 

Automatic Pipe Line 
Sampling Devices 

Cathodic Protection 
Equipment 


Switchboards 

Instrument and 
Control Panels 

Unit Substations 
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Manager sales promotion 


{ 


eorge B. Cushing has been named man- 
er of sales promotion for the National 
Supply Company, it was announced by A. E. 
Walker, chairman of 


beard and presi- 


Cushing, sales pro- 
mn manager for 
Byers Company 
he la t !7 years, 
direct the sales 
promotion activities of 
National Supply Com 4 
pany including the 
Spang-Chalfant, Su- 
perior Engine, and oil 
field machinery and 
equipment divisions. 


Ml 


G. B. Cushing 





These activities will include the advertising 
and market development programs of the 
company. 

In announcing Cushing's appointment, 
Walker stated that A. P. Colby will continue 
as the company’s advertising manager. 


Chief engineer 


Albert J. Hulse, formerly with Carnegie- 
Il:inois Steel Corporation at Pittsburgh, 
Pennsylvania, has joined The Youngstown 
Sheet and Tube Company as chief engineer. 
He succeeds J. D. Jones, who left the com- 
pany about a year ago. 

Hulse, a native of Washington, D. C., was 
in officers’ training school when World War 
I ended. He came to Youngstown district in 
1925 as chief draftsman for Trumbull Steel 
Company in Warren, after serving as drafts- 
man for several steel companies. Later, he 











For almost every heavy duty application where the load is radial, there is an 
adaptable, durable, dependable AMERICAN RADIAL ROLLER BEARING 
capable of withstanding the tremendous stresses and strains demanded by 
the ponderous equipment and stepped-up tempo of today’s manufacturing. 
And because they are specially designed for “‘tough going,"’ AMERICANS 
render smooth, continuous, trouble-free service under the most adverse oper- 
ating conditions, resulting in lower maintenance costs and increased per- 
formance-life of heavy machinery and equipment. 


AMERICAN RADIAL ROLLER BEARINGS are made in 5 styles, 4 S.A.E. series 
and 85 sizes. Special designs to order are also available. Consult our engi- 
neering department on all your roller bearing problems. Write today! 


AMERICAN ROLLER BEARING CO., Pittsburgh, Pa. 
Pacific Coast Office: 1718 S. Flower St., Los Angeles, California 






AMERICAN 


became assistant chief engineer for the H. 
A. Brassert Company, consulting engineers 
of Chicago. 


In 1935, he went with Carnegie-IIlinois 
Steel Corporation as assistant chief engineer 
at their South Chicago Works, and was ap- 
pointed chief engineer a short time later. 
A few weeks before Pearl Harbor, he was 
transferred by U. S. Steel Corporation to 
Columbia Stee] Company to fill the position 
of chief engineer on the construction of Ge- 
neva Steel Works for the U. S. Government 
at Provo, Utah. Upon completion of the Ge- 
neva project, he returned to Carnegie-IIli- 
nois as senior staff engineer in the Pittsburgh 
office. 


Announees promotions 


Appointment of Walter F. Myers, as as- 
sistant district manager of The Cooper- 
Bessemer Corporation’s Washington, D. C., 
office to succeed T. E. Kraner, recently ap- 

* pointed manager of 
~~ the company’s Vene- 
. guela branch, is an- 
nounced by Stanley 
E. Johnson, vice 
_ president and di- 

rector of sales. 

Johnson also an- 
nounced the appoint- 
ment of Laurence B. 
Hume as sales engi- 
neer and service su- 
pervisor for the terri- 
tory covered by the 
Washington district 
Walter F. Myers office. 

Myers joined Cooper-Bessemer as a mem- 
ber of the Washington staff January 1, 
1945. Formerly he had been in the construc- 
tion and sales engineering field for about 25 
years. 


capes serene pons 














LINE SCALES 





10 of the 20 Models we manufac- 
ture. 40,000 pounds to 500,000 
pounds. A special scale for any job. 


With a Line Scale you know the pull 
on the line, and the weight on the bit in 
pounds. Accurate, sensitive, rugged and 
economical. 


Line Scales are dependable, even in 
areas of rapid temperature changes. Re- 
peated tests prove the accuracy of Line 
Scale readings under all working con- 
ditions. 


See your supply man, now. 


LINE SCALE CO., INC. 


Phone 2-1765, 907-11 SE. 29th Street, Box 4245 
OKLAHOMA CITY, OKLAHOMA 
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Two promoted 


Two General Petroleum Corporation pro- 
duction men well known in ifornia oil 
development for many years have been ad- 
vanced to new positions. They are Bruce H. 
Robinson, who is made assistant manager of 
the production department; and Richard R. 
Shinn, who is named general superintendent 
of the production department. 

Bruce Robinson has been with General 
Petroleum since 1925 when he joined the 
field staff as a timekeeper. From various cler- 
ical and accounting assignments he worked 
into engineering and became assistant pro- 
duction engineer in 1930. Promotions to as- 
sistant superintendent, division superinten- 





Richard Shinn Bruce Robinson 


dent, and general superintendent of the pro- 
duction department followed. From the last 
named position he is advanced to assistant 
manager of the department. 

Richard Shinn was first employed by Gen- 
eral Petroleum as a foreman in the Taft 
field in 1913. Later he served as a company 
representative in Texas, Louisiana, and 
Mexico, but returned to California in 1921 
as superintendent of production at Ventura. 
In 1924 he was made field superintendent 











Write for Bulletin No. 102 
which shows why and how 


BLACKMER PUMPS 
are SELF-ADJUSTING FOR WEAR 





Gathering Pumps ¢ Refinery Pumps 
Bulk Station and Truck Pumps 
Hand Pumps ° Suction Line Strainers 
Capacities to 750 GPM—Pressures to 500 psi. 


BLACKMER PUMP COMPANY 
1980 Century Avenue Grand Rapids 9, Mich. 


SERVING THE PETROLEUM 


INDUSTRY FOR 40 YEARS 
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at Taft, and had his residence in that oil 
city for the next 20 years, the latter 6 as 


division superintendent of the San Joaquin 
division. He was the first chairman of the 
San Joaquin chapter of the American Pe- 
troleum Institute, served on various commit- 


tees of the Institute in that area, and is a 
member of Petroleum Production Pioneers. 

November of 1944 brought Shinn’s ap- 
pointment as assistant general superinten- 
dent of the production department and re- 
moval of Taft to the office at Vernon. His new 
advance to general superintendent moves 
him into the home office, Higgins Building, 
Los Angeles. 


Wim safety award 


The Fluor Corporation, Ltd., Los Angeles, 
California, was awarded second place in the 
heavy construction division of the 1945 ac- 
cident prevention contest sponsored by the 
Associated General Contractors of America. 


Division manager 


Captain Fritz Taves, a member of the 
California division staff of Schlumberger 
Well Surveying Corporation since 1935, has 
been appointed i- 
fornia division man- }. .. ~ = 
ager, succeeding A. A. a ; “| 






Perribinosoff. 

Taves, who was un- | 
til recently a captain 
in the United States 
Naval Reserve, has 
served four years with 
the United States 
Navy in various capac- 
ities. He held at one 
time the post of com- 
manding officer at the 
Elk Hills Naval Re- 


serve in California. 


Fritz Taves 











This booklet describes Reilly 
protective Coatings for all 
metal, brick, cement and 
wood surfaces. .. . Sent on 
request. 
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With Keilly Pipe Enamel 


| PIPE LINES coated with Reilly Enamel are depend- 
| ably and lastingly protected against the attacks 
| of corrosive agencies of all types. When properly 
applied Reilly Enamel forms a coating which com- 
| pletely seals the steel against the agencies that 
| seek to destroy it; a coating hard and tough 
| enough to resist abrasion and soil stress, and so 
regulated in its properties that it will withstand 
j temperatures as low as minus 20° F. without 
| cracking or checking and as high as 160° F. with- 
out flow or sag. 


REILLY TAR & CHEMICAL CORPORATION 


Merchants Bank Bidg., Indianapolis 4, Indiana 


500 Fifth Ave., N. Y. 18 


2513 S. Damen Ave., Chicago 8 
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Directors on tour 


len directors of Standard Oil Company 
(Indiana) left from Municipal Airport in 
New York City recently in 4 private air- 
planes on a trip of inspection to the offices 
and laboratories of the producing and pipe 
line subsidiaries at Tulsa, Oklahoma, and 
o the oil fields in North and West Texas 
and New Mexico. 

In the party were Robert E. Wilson, 
chairman of the board, A. W. Peake, presi- 
dent, Max G. Paulus, vice president manu- 
facturing, and Harry F. Glair, general man- 
iger manufacturing, R. F. McConnell, vice 
president sales, and H. E. Hanson, general 
manager sales, Bruce K. Brown, vice presi- 
dent development, Buell F. Jones, vice 
president and general counsel, L. C. Welch, 
general manager lubricating and sales tech- 


nical service, and F. O. Prior, vice president 
production and pipe lines. E. F. Bullard. 
president of Stanolind Oi] and Gas Com- 
pany, was also in the party returning to his 
headquarters at Tulsa. 

Part of the group will return by way of 
Memphis, Tennessee, for a meeting with 
officials of Pan American Petroleum Cor- 
poration, a marketing subsidiary that. oper- 
ates in Tennessee, Mississippi, Alabama, 
Louisiana, and Arkansas. 


AWS meeting 


The 1946 annual meeting of the Amer- 
ican Welding Society will be held in New 
York on October 24, 1946, adjourned im- 
mediately without transaction of business, 
and will reassemble in Atlantic City on 
November 17 to 22. The reassembled annual 








An OIL PUMPING “Family” 
With over 500 Members 


Fitting all kinds of pumps and conditions. Each with a rugged 
body of steel, stainless steel or brass, and durable rubber and 
duck rings, to give long wear and reduce your well pumping 


costs. 





Sold Only Through Supply Companies 


Write for our new folder giving complete information and recommendations. 


Field Representatives 


TOM HULETT Cc. D. BERRY 
Eldorado, Ark. Tulsa, Okla. 


C. J. BAETEN K. L. FLANDERS 
Wichita, Kans. Longview, Tex. 
MRS. LYNN HOLLOWAY 
S. J. DONALSON FRED S. DEWEL 
Mt. Vernon, Ill. 


Houston, Tex. 
L. K. MARTIN 


E. C. DILGARDE 
Casper, Wyo. Corpus Christi, Tex. 








Only Martin Plungers have the 
Patented ‘‘One Piece'’ Bodies and 
**Compensated"’ Rings. 





JOHN N. MARTIN 


1] W. Brady&St. 


Tulsa, Okla. 
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meeting will be held in conjunction with the 
National Metal Congress and Exposition to 
be held in Atlantic City during the same 
week. This will be the first 5-day annual 
meeting held by the Society since 1941. 
The National Program Committee has al- 
ready begun to plan the program, which 
wil include the usual social activities, as 
well as technical sessions. 


Joins Ransome Machinery 


P. J. Patton, Jr. was recently appointed 
regional manager by the industrial division, 
Ransome Machinery Company, Dunellen, 
New Jersey, a subsidi- 
ary of Worthington 
Pump and Machinery 
Corporation, with of- 
fices at 400 West 
Madison Street, Chi- 
cago, Illinois. He is in 
charge of sales in the 
middlewestern area, % 
including such indus- 
trial centers as Chi- 
cago, Detroit, Cleve- 
land, and St. Louis, 
and will also assist in 
solving work and 





P. J. Patton, Jr. 
See s 


welding problems for Ransome distributors 
and their customers. 


Patton has a rich background of experi- 
ence in the welding and engineering fields. 
Before becoming associated with Ransome, 
he was eastern area manager of the welding 
equipment division of A. O. Smith Corpora- 
tion, Milwaukee, Wisconsin. His previous 
connection was with the engineering firm of 
— G. McKee and Company, Cleveland, 
Ohio. 


Grizzly expands 


Increased production of Grizzly brake lin- 
ing through a triple expansion program is 
well under way. Synonymous with the an- 
nouncement of full brake block production 
in the new Grizzly Manufacturing Company 
plant at Bell, California, Joe Brown, sales 
manager, announces two sizeable additions 
to the Grizzly brake lining plant at Paulding, 
Ohio. 

Just completed at Paulding is a new 15,000 
sq. ft. building to be devoted entirely to the 
manufacture of heavy duty brake blocks of 
1%-in. thickness and greater. Important new 
brake block production techniques developed 
by Grizzly engineers at the Bell, California, 
plant will also be employed at Paulding, 
where full production is expected shortly. 

In the early stages of construction is a 
40,000 sq. ft. building to provide greater 
facilities for the production of passenger car 
lining and truck sets in sizes up to 6 in. wide 
by %s in. thick. The building is expected to 
be ready for production early in Fall. 

Sull further important improvements 
planned for the near future are enlarged ex- 
perimental laboratories and general office 
facilities. 


Export representative 


The Houston Oil Field Material Company. 
Inc., announces the appointment of E. F. Ga- 
han, 500 Fifth Avenue, New York 18, New 
York, as their export representative. 





WANTED: Sales Engineer by oilfield 
engine distributor. Engineering gradu- 
ate with thorough knowledge of East 
Texas oil field. Address Box No. 44, 
c/o The Petroleum Engineer, P. O. 
Box 1589, Dallas, Texas. 
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one going to the West Coast and one travel- 
ing through the South and East, visiting 
distributors of GM Series 71 Diesel indus- 
trial and marine engines. Their itinerary 
will cover a total of more than 12,000 miles. 

The purpose of the conferences is to em- 
phasize, through prepared) charts, films, . 
slides, and work on a live engine, correct 
methods of maintenance and repair. Both 
groups are conducting one conference each 
week in a strategically located city, which 
will be attended by representatives from 
several General Motors distributors in a ra- 
dius of 50 to 300 miles. On this tour, special 
emphasis will be given to servicing the GM 
Diesel “uniflow” scavenging blower, GM 
unit injectors and to engine “tuneup.” Sixty 
per cent of the training time will be actual 
shop work. The engine and other parapher- 
nalia necessary will be transported from 
place to place by truck. Conferences will be 
held with GM Diesel distributors from Mis- 
souri, Mississippi, Alabama, Georgia, Loui- 
siana, North Carolina, Maryland, Virginia, 
Kentucky, Ohio, Pennsylvania, Maine, Mas- 
sachusetts, New York, Texas, Oklahoma, 
Montana, Oregon, Washington, California 
and British Columbia. 

This is the first postwar tour of General 
Motors diesel service instructors, but it is 
planned to continue such training indefi- 
nitely, utilizing special diesel-powered trans- 
ports as soon as such units are available. 

The Service Conference courses are under 
the supervision of V. C. Genn, general sales 
manager; A. F. Brecht, service manager, 
and Neil W. McLeod, assistant service man- 
ager of Detroit Diesel Engine Division. The 





OFFICERS OF LOS ANGELES NOMADS, 1946. Top row, left to right: T. G. Martin, assist- 
ant treasurer; Roland E. Smith, regent; William McGraw, treasurer; Ted Sutter, regent, and 
Earl M. Daniels, secretary. Bottom row: Wallace A. Sawdon, sergeant-at-arms; James V. Rob- 
inson, vice president; Wilbur F. Bettis, president, and Dan Duncan, deputy sergeant-at-arms. 


Service conferences 
Two caravans left Detroit Diesel Engine 


Sales representative 


\. G. Bussman, vice president in charge 


of sales, Wickwire Spencer Steel, announces 
the appointment of Harry Bottomley as sales 
representative in the southern Pennsylvania 
and Virginia territory. He replaces H. C. 
Stults, resigned. 


Division, General Motors Corporation, on 
March 1 to conduct conferences on service 
and maintenance in all parts of the country. 
After a joint stop at the Western Machinery 
Company, General Motors distributors in St. 
Louis, Missouri, the two groups separated, 


material was prepared by Ralph Braik, serv- 
ice promotion manager, T. L. Guarniere and 
J. B. Harrison. Detroit men participating in 
the tours include Braik, Guarniere, Al Her- 
manny, G. H. Hilley, G. W. MeDermott, and 
\. Shields. 
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OVER-CENTER 


jo CLUTCHES 
fiasy operation, 


POSITIVE ENGAGEMENT 


“THAT'S A PUMP WORTH 
WAITING FOR” 

















ah ey plates - ae 
F er-Center CLU E 
LARGE DRIVING AREA Fave large area, accurately flat- 
ground surfaces for maximum con- 
tact with the facing material. Special 
alloy iron is used to withstand shock 
and heat strains. Provision is made 
for multiple driving, from the back 
plate. Have hardened steel bearing 
inserts, where the roller cams oper- 
MINIMUM INERTIA ate. Include these ROCKFORD 
. advantages in your designs. 

SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 


It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS 
Contains diagrams of unique applications. Furnishes capacity tables, dimensions and 


complete specifications. Every producti gi will find 

help in this handy bulletin, when planning postwar products. 
\ ROCKFORD CLUTCH DIVISION weenie 
1303 Eighteenth Avenue, Rockford, Illinois, U.S. A. 
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@ Like thousands of others, you 

ask, “Will I be able to get a 
Peerless?” Yes, you will, in the not too distant future. The 
big Peerless back-log of orders is being worked on 24 
hours a day. The situation improves daily. Consult with 
the nearest Peerless Distributor now and get your order 
on file. Certain types of pumps can be delivered sooner 
than other models—so check with Peerless now. We'll do 
everything to deliver your needed pump as soon as we can. 


SMOOTH RUNNING 


INFREQUENT ADJUSTMENT 


The Peerless Line is Most Complete 
Deep Well Turbine Pumps 
Vertical Types 


Horizontal Centrifugal Pumps 
For General Service 
Oil or Water Lubricated Solid, Volute, and Split-Case Types 
Capacities: 15 to 30,000 g.p.m. Capacities: 2 to 70,000 g.p.m. 


Also Jet and Water King Domestic Water Systems 


-PEERL UMPS | 
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OFFICERS FOR 1946 NEW YORK CHAPTER OF NOMADS. Seated, left to right: Val R. Wittich, 


regent; John 
Standing, left to right: James W. Reed. 





H. Baird, president; David J. Muldoon, treasurer; William J. Campbell, regent. 
» secretary; George W. Knight, assistant sergeant-at-arms; 


Ben A. Hilliard, sergeant-at-arms; Edmund F. Gahan, assistant treasurer; Kenneth J. Langley, 


assistant secretary. Ralston M. Dinges, vice president, is not in the picture. 








Open branches 


Stewart and Stevenson Services, Houston, 
lexas, announce the opening of branch 
sales and engineering offices at 4801 Lem- 
mon Avenue, Dallas, and 19 East Highway, 
McAllen, Texas. According to Joe Manning, 
general manager of the company, the Dallas 
branch will be under the direction of 
Charles L. Ward; the McAllen branch will 


be managed by Richard N. Conolly. Ward 
stated that the Dallas branch would serve 
central and north Texas industries with all 
types of General Motors Diesel and Conti- 
nental Red Seal gas, gasoline, and butane 
power plants fabricated by the Houston 
plant of the company. According to Conolly, 
the McAllen branch will serve southwest 
Texas, including the Rio Grande Valley. 
An outgrowth of C. Jim Stewart and Stev- 















PIPE LINE SPECIAL 


Double-bolster trailer for use with truck not equipped 
with platform body. Especially for handling. long mate- 
rial. Supplied with two rigid bolsters so that tongue 
does not carry any load. Has demonstrated its worthi- 
ness under most severe conditions. 


Order NOW for Early Delivery 


Write for Details 


4 © 3 3 S$ MANUFACTURING CO. 





YOUR BEST BET FOR 
HAULING LONG PIPE 


enson, which started in Houston in 1903, 
Stewart and Stevenson Services has grown 
since its formation in 1938 into one of the 
nation’s largest distributors and fabricators 
of diesel and gas engine equipment. The 
company offers a complete fabricating serv- 
ice, which includes the designing, engineer- 
ing, building and installing of power equip- 
ment for the oil production industry. 


Export distributor 


Regan Forge and Engineering Company 
has recently announced the appointment of 
the Hunt Export Company as export distrib- 
utors of its products. 

Formed in April, 1945, the Hunt Export 
Company represents the Hunt Tool Com- 
pany and a number of other manufacturers 
of oil industry equipment in countries out- 
side the United States. 

The Hunt Export Company maintains 
offices at 19 Rector Street, New York City; 
1945 St. Bernard, Houston, Texas, and 
Avda. Pte. R. Saenz Pena 832, Buenos 
Aires, Argentina. 


Faleon sold 


The Republic Supply Company of Cali- 
fornia announces the sale of Falcon Prod- 
ucts, Inc., effective April 1, to A. R. Loud and 
H. F. Schlittler, vice president of the com- 
pany. Loud is the owner of H. W. Loud Ma- 
chine Works of Pomona, California, and 
will become president of Falcoa Products, 
Inc., which will continue under the manage- 
ment of H. F. Schlittler as vice president and 
general manager. 

Headquarters of the company will be re- 
moved from Los Angeles to 969 East Second 
Street, Pomona, California, as soon as addi- 
tional office and warehouse facilities can be 
Bacar 
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QUALITY 
ENDURANCE 
DEPENDABILITY 


Varied experience in the design and 
production of Pumps of all types for Oil 
Field Service, MCGOWAN Pumps will 
give you the ultimate in efficient service. 
Our engineering department is avail- 
able for information on installations and 
requirements. 


IMMEDIATE DELIVERY 








FORT WORTH HOUSTON 
SAN nA * 


DALLAS 
iineee 





, 238 
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Joins Votator staff | 


John E. Slaughter, Jr., vice president of The Girdler Corporation, 
Louisville, Kentucky, in charge of the firm’s Vo- 
tator Division, has announced the appointment 
of Allen McKee Bond, Jr. to Votator’s technical 
staff. He will have an important part in Votator’s 
comprehensive research projects and greatly en- 
larged engineering service program. 

Formerly director of research of the Brown 
and Williamson Tobacco Corporation, Bond 
served 3 years in the Navy’s air arm before 
joining The Girdler Corporation’s Votator Di- 
vision on January 1, 1946. He attended Louis- 
ville Male High School and Phillips Andover 
Academy, and received his B. S. degree in chem- 
ical engineering at Purdue. He is a member of 
the American Chemical Society and Phi Delta 
Theta. 


Wyoming structure names 


Through its nomenclature committee, the Wyoming Geological 
Association has prepared a list of structure names of Wyoming. This 
list is as complete as it can be made, and its chief purpose is to 
eliminate duplications in naming future prospects. 

The list shows names alphabetically; the county, and township 
and range are also given. A serious attempt has been made to show 
which structural names are synonymous. Multilithed copies may be 
procured from the Secretary-treasurer, Wyoming Geological Associa- 
tion, P. O. Box 545, Casper, Wyoming, at fifty cents ($0.50) a copy. 


Heads Texas Manufacturers | 


C. K. Stillwagon, president of the Well Equipment Manufacturing 
Corporation, Houston, Texas, was named president of the Texas 
Manufacturers Association at a recent election of officers. 

The Texas Manufacturers Association plans 
a greatly expanded program for 1946, hoping 
to increase the present active membership from 
811 to 2500. Ed. C. Burris, former executive vice 
president and manager of the Shreveport Cham- 
ber of Commerce, has accepted the position of 
executive vice president and manager of the 
association. He will work with President Still- 
wagon on the new program. 

Stillwagon, well known to the oil trade in the 
United States, has been associated with the oil 
industry since 1915, being familiar with every 
phase of the business. He formed his own com- 
pany, the Well Equipment Manufacturing Cor- 
poration, in 1934, and has been president and 
general manager since its organization. The 
company is a manufacturer and distributor of ©- K- Stillwagon 
oil tools and industrial equipment throughout the world. 

Stillwagon recently published a popular book, “Rope Chokers,” 
of human interest stories, anecdotes, historical fragments and pic- 
tures, taken from his experiences in the oil fields. 


First truck from new plant 


Kenworth Motor Truck Corporation has swung into production 
in its new Seattle plant on Marginal Way, with the first truck 
rolling off the production line just 9 days after the Seattle truck 
— completed moving into the new plant, Paul Pigott, president, 
reveals. 

Truck production was halted in the old Kenworth plant on March 
1, at which time the truck production department began its move 
into the new plant. By March 4, this department was completely 
installed in the new plant and 9 days later, the first truck, a custom- 
built, heavy duty model 523, was completed. 

The factory, purchased by Kenworth last fall for more than half 
a million dollars, occupies more than 4 of the 15 acres of plant 
property, which extends from Marginal Way through to the Du- 
wamish Waterway. Utilized as Boeing Plant 3 during the war, the 
building was formerly the Fisher Body Plant. The factory is a well- 
constructed, modern, one-story building, which makes greatly in- 
creased and improved space available for the manufacture of Ken- 
worth trucks and buses. The six 60-ft. unobstructed bays of the 
building are being utilized as progressive production lines extending 
the entire length of the building—460 ft. 

Remodeling of the new plant is being rapidly completed and a 
new office building now under construction in front of the new 
plant is expected to be completed in June. 


Named industrial manager 
O. J. Richardson has been appointed industrial manager of the 


Brown Instrument Company division of Minneapolis-Honeywell Regu- 
lator Company at Detroit, Michigan. 





Allen Bond, Jr. 











Richardson has been with the Brown Instrument Company for the 
last 10 years, having served as sales engineer and in other capacities 


at the Philadelphia company’s Cincinnati, Buffalo, and Pittsburgh | 
branches. 
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NOW AVAILABLE 
Champion 77° 


PLAIN END 


COUPLINGS 


in sizes from 2” to and including 4” 


These couplings can now be obtained 
over the counter through over 


200 


outlets in the mid-continent field. 


Distributed by 


The Continental Supply Company 
Dallas, Texas 


The Republic Supply Company 
Houston, Texas 


W rite for descriptive letter and price list or ask 
the distributor salesman for more information 


The Champion Machine 
& Forging Company 


3965 East 78th Street 
Cleveland, Ohio 
Drop Forgings — Upset Forgings from a few 
ounces up to 1,600 pounds of carbon, alloy 


and stainless steels. Complete Laboratory Con- 
trolled Production. Send us your Specifications. 
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equipment inspection, 
rely upon the portable 
*MAGNAFLUX unit 
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@ Fatigue cracks, casting defects, 
unsound welds—these are the flaws 
common to field and refinery equip- 
ment... flaws that often cause early 
equipment failure. You can conven- 
iently and economically eliminate 
these costly failures with the new, 
portable Magnaflux unit. 


Because it unerringly ferrets out 
these flaws... quickly outlines their 
size, shape and location with easily 
read indications . . . inspection with 
Magnaflux is the ideal defense 
against faulty equipment risks. Be- 
cause it is portable and self-con- 
tained . . . permits easy, on-the-spot 
inspection ... this new Magnaflux 
unit is the ideal answer for use in 
the oil industry. 


The new KRH-2 Magnaflux unit, 
pictured above with the XB-2A 
Powder Blower, gives low-voltage, 
high-amperage outputs—both AC 
and half-wave rectified current, for 
either AC or DC magnetization and 
demagnetization after inspection. 
This unit is most suitable for both 
surface and sub-surface defect location. 


Write today for complete data and free copy 
of the latest Magnaflux bulletin. 


*MAGNAFLUX~— Registered U.S. Patent Office, a_trademark of 
the Magnaflux Corporation applied to its equipment and materials 
for magnetic particle inspection. 


MAGNAFLUX CORPORATION 
5912 Northwest Highway, Chicago 31, Illinois 
NEW YORK - DETROIT - DALLAS - LOS ANGELES + CLEVELAND 











wv. u. Jonnson Leo W. Fagg 


After many years of intimate association in 
the field engineering department of the S. M. 
Jones Company, specializing in well studies 
and engineering problems related to ihe 
operation and lifting cost, Douglas O. John- 
son and Leo M. Fagg have organized ihe 
Johnson-Fagg Engineering Company with 
offices at 313 Thompson Building, Tulsa, 
Oklahoma. The firm will devote its services 
to dynamometer well studies and engineer- 
ing problems related to the operation of 
pumping wells. 


During the last 10 years, Johnson and 
Fagg have taken an active part in the growth, 
development, and application of dynamom- 
eter well studies. Johnson joined the S. M. 
Jones Company in 1935 as manager of ihe 
field engineering department. Fagg joined 
the Jones organization in 1937; has been in 
charge of field work for the company in 
many areas of the Mid-Continent and Gulf 
Coast fields. He succeeded Johnson as de- 
partment manager when the latter joined 
the mechanical department of Gulf Oil Cor- 
poration in 1943. 


Elected director 


Hydraulic Products Company of Chicago, 
Illinois, manufacturers of hydraulic indus- 
trial valves, have announced the election of 
Ben F. Kelley, Tulsa manufacturer and in- 
ventor, as a director of their company. Si- 
multaneously it was revealed that the Ben 
F. Kelley Company has been appointed dis- 
tributor in the Mid-Continent area. 

E. H. Lillybeck, Hydraulic Products presi- 
dent, stated the company will shortly make 
an important announcement regarding a new 
line of hydraulically operated oil field equip- 
ment. During the war, the company produced 
special railway equipment parts and impor- 
tant military equipment. 


Engineering symposium 


A symposium for design engineers on the 
“Engineering Properties of Gray Cast Iron” 
will highlight the gray iron technical ses- 
sions programmed for the 50th anniversary 
convention of the American Foundrymen’s 
Association in Cleveland’s Public Audito- 
rium May 6 to 10, according to T. E. Eagan, 
AFA gray iron division chairman. 

Scheduled for Wednesday, May 8, with a 
morning session at 10 o’clock and an after- 
noon meeting at 2 o’clock, the symposium, 
open to all users of gray iron castings, will 
present “in compact, sifted-down form infor- 
mation on the engineering important prop- 
erties of gray iron in the language of the 
design engineer and from his viewpoint,” 
Eagan, who is chief metallurgist, Cooper- 
Bessemer Corporation, Grove City, Pennsyl- 
vania, said. 

At the morning session William E. Mahin, 
chairman, metals and minerals division, Ar- 
mour Research Foundation, Illinois Insti- 
tute of Technology, Chicago, will discuss 
briefly the chemistry and the physical and 
mechanical properties of plain and alloyed 
irons, touch upon existing specifications and 
emphasize the importance of improved liai- 
son between design engineers and toundry- 
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men. In the open discussion period to fol- 
low nationally known metallurgists and 
engineers will join him to form an informa- 
tion panel. 


The afternoon session will be devoted to 
thorough discussion of specific gray iron 
properties and their more interesting phases 
with presentation of papers covering such 
subjects as wear resistance, ductility and 
elasticity of gray irons, the effect of section 
size on tensile properties and the relation 
between tensile tests and actual rupture 
stresses in castings. Papers to be presented 
are those of Richard A. Flinn Jr. and Henry 
J. Chapin of American Brake Shoe Com- 
pany, Mahwah, New Jersey; C. H. Lorig 
and T. E. Barlow of Battelle Memorial Insti- 
tute, Columbus; Henry C. Winte, Worthing- 
ton Pump and Machinery Corporation, Buf- 
falo, and F. G. Sefing of International 
Nickel Company, Inc., New York City. 

Pointing out that gray iron can no longer 
be considered in the light of previous know]- 
edge of its physical characteristics, Eagan, 
in his announcement of the symposium, 
said: 

“Years of research and improvement have 
demonstrated that gray iron is a very unique 
material capable of wide application and of 
use in the solution of many difficult engi- 
neering problems; but because its composi- 
tion is complex, the excellent engineering 
properties of gray iron have become hidden 
in a mass of chemical and metallurgical data 
of little interest or practical value to de- 
signing engineers. This symposium, how- 
ever, will present engineering properties in 
the form in which engineers want them and 
mechanical and tool engineers are especially 
invited to attend.” 


Director public relations 


H. R. Straight, president of Cities Serv- 
ice Oil Company, has announced the ap- 
pointment of M. L. Margenau as director of 
public relations. Margenau succeeds the late 
R. J. Daugherty. 


A long-time em- 
ploye of Cities Serv- 
ice, Margenau joins 
the Public Relations 
Department with a 
wide variety of experi- 
ence in the public util- 
ity and oil industries. 
His work in these two 
fields includes public 
and employe relations, 
house magazine edit- 
ing, advertising and 

M. L. Margenau _—spublicity, valuation of 
utility, pipe line and oil industry properties, 
rate studies, engineering and managerial po- 
sitions. 





After graduating from the University of 
Wisconsin with a bachelor of science degree 
in electrical engineering, Margenau became 
affliated with the Cities Service Company in 
1917 as a cadet. Shortly thereafter, he was 
transferred to Empire District Electric Com- 
pany, a Cities Service utility with headquar- 
ters at Joplin, Missouri. During his 15 years 
with this company, he worked up from a 
construction job to supervisor of budgets, 
head of public and employer relations, dis- 
trict manager, and to assistant general man- 
ager of the company. 

Then followed a year as special assistant 
to the manager of Toledo Edison Company, 
another Cities Service utility company, after 
which Margenau joined the staff of Petro- 
leum Advisers, Inc., the technical and co- 
ordinating unit of Cities Service Company’s 
petroleum and natural gas pipe line subsidi- 
aries. 
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Cementing oil wells, as every operator knows, requires the most de- 
pendable equipment possible to secure. The deeper the oil sands, the 
greater the quantities of cement required . . . mixed rapidly and 
pumped into the well with equal speed and constancy. Pumping, once 
started, must continue without interruption due to the higher temper- 
atures at lower depths. 


In this exacting and vitally important job of mixing and pumping 
cement, the Halliburton Oil Well Cementing Company has chosen 
the Wisconsin Model VF4 Air-Cooled Engine for powering their equip- 
ment . . . an operating responsibility that these rugged, heavy-duty 
engines are well qualified to assume. 





eR ee Ra By Gee te) Se weiZE 70 HARLEY SALES CO. 


i 510 Atlas Building, Tulsa, Oklahoma 
Cor vers tion M & M Building, Houston, Texas 


MILWAUKEE 14 ’ WISCONSIN Oil field distributors for Wisconsin 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 


Engines and all types of utility units. 
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™ JUSTRITE 


Justrite Twin-Bulb Safety Lantern Leads in the 
Petroleum Industry—Gives Long, Satisfactory Service 


You can’t buy a better portable light than this all- purpose Justrite Electric 
Lantern Model No. 44-S. It’s stood the test of time and won the approval of 
men who know good lights—it’s approved by Underwriters’ Laboratories, 
Inc., and by the U. S. Bureau of Mines. This Justrite Electric Safety Lantern 
has two bulbs in its “kick-out” bulb sockets that immediately eject a 
broken bulb. Fixed sparkproofed guard protects face of lantern. Body of 
lantern swings On center pivot, permitting beam to be focussed up, down, 
or at any angle desired. Movable handle can be moved to any position 
around lantern. Here’s the portable electric lantern that’s ‘‘Justrite’’! 


Available now!—from your regular supplier. 


JUSTRITE MANUFACTURING COMPANY 
2063 N. Southport Ave., Dept. G-2, Chicago 14, Ill. 





241 












gives you most pipe 
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Only FRIERID offers you 


this money-saving guarantee 












UNCONDITIONAL GUARANTET 
If this Housing ever 
Breaks or Distorts we 
will replace it Free 





e You get a powerful I-beam 
handle so comfortable you can 
give it all the pull you’ve got 
barehanded. Precision-cut 
alloy jaws take-hold and let-go 
instantly — full-floating hook- 
jaw has handy pipe scale, heel- 
jaw is replaceable. Adjusting 
nut won’t bind, spins freely in 
all sizes. And the guaranteed 
housing means long expense-free service — most for 
your money. Buy rRttatp at your Supply House. 





Rimaip End Wrench for 
pipe in coils, against flat 
surfaces. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY «~ ELYRIA, OHIO, U.S.A. 
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In bygone days, we used to pull into Santa Paula occasionally for 
a visit with George Gosline, then Union’s Ventura district superin- 
tendent. George was a mechanical whiz and we invariably found him 
tearing down a well puller, revamping a bulldozer, or reshaping some 
other heavy piece of equipment to the peculiar needs of his extremely 
rugged district. Hovering near as often as he could make it was a 
young lad who, like Saroyan’s Ulysses, crowded in close and watched 
every move in speechless fascination. This was George’s son, Jim, now 
manager of southern district operations for Standard of Cal, and 
something of a mechanical whiz himself. Jim not only acquired his 
dad’s interest and understanding of mechanical functions and ma- 
chines, but he supplemented it later with a brilliant academic record, 
and today is one of California’s outstanding production engineers. 
It may not be so well known, but Jim is also something of an expert 
on dogs, particularly a specimen named Tony, who thinks as much 
of his master as if he were a bone. Tony is a bird dog, but doesn’t 
care for them until they are cooked, and is reputed to be a great 
scrapper. They say that when he was just a little pup, he frequently 
licked his paw. 

7 


Speaking of other days, a group of construction men were laying 
some gas lines on Torrey Hill in the Santa Paula district in 1920. They 
were having a housing shortage up there at the time, so they put up 
an army tent to protect themselves from the elements. Roaming the 
vicinity were some goats, harmless but hungry. The one thing these 
goats seemed to pine for was a good meal of pure wool, rich in the 
vitamins that goats crave. In any case, no sooner had the men walked 
out of the tent the morning after its erection than the goats walked 
in, and forthwith launched such an orgy of wool gathering as hadn’t 
been seen since the invention of sheep. Without even stopping for a 
drink, the animals ate up two pairs of woolen blankets, and then for 
a chaser ate two suits of clothes. They were still looking around for 
dessert when the men returned and chased them almost to the San 
Joaquin Valley. It is probably fiction, but we have been told that the 
following spring, several kids were seen running around the area, 
garbed in woolen sweaters. 

cy 


Back from the wars and comfortably ensconsed in the land depart- 
ment of Union Oil Company is Howard Said, who is without question 
California’s outstanding barefoot golfer. Howard only keeps his 
shoes on until he gets away from the clubhouse, but as soon as he gets 
into the mountains, which is usually soon, he sheds his brogans and 
thereafter scrambles from cliff to cliff with feet fully exposed. This 
assures him of having at least one extremity cool to carry on his 
vicarious mission. Incidentally, for those who are technically minded, 
we might mention that it makes no difference to his golf, which per- 
haps explains why he so stoutly endorses freedom of speech. 

° 


Another golfer but recently released from the army is Edwin 
Ross, son of Hans Ross of Baash-Ross Tool Company. Ed is a Stan- 
ford graduate in engineering, and worked for the tool company before 
the army crooked its finger at him in such a pleading way that he 
couldn’t refuse. He will in future promote sales in the Mid-Continent 
fields, and will continue his golf practice on the slightest provocation. 
We understand that he is getting along so well, his two boys are now 
allowed to watch him play. Associated closely with Ed, incidentally, 
in army ordnance, and freed at the same time, was Bill Wilson, son 
of Web Wilson, who has been named assistant manager of the Web 
Wilson Tool Company. Bill is also a Stanford graduate in engineer- 
ing, is moderately addicted to divot lofting, but prefers boating be- 
cause it is easier on the feet. Despite what the war has done to the 
economic system, he is convinced that true salesmanship is still the 
simple art of selling goods that won’t come back to people who will. 

* 


Nate Mull, superintendent of The Texas Company’s gas division in 
California, has at last given up his handball struggle. For many years 
Nate tried hard to achieve distinction in the handball world, but all 
he ever acquired was a hand like a meatball. His digits are now per- 
fectly normal, however, and he applies himself to less strenuous pur- 
suits. He is still wondering why so many natural gas plants are pre- 
sided over by unnatural operators, and, now that even our memories 
are taxed, he thinks it is a remarkable coincidence that Texas, the 
name of the biggest oil state in the country, by a simple transposition 
becomes “taxes.” 

c) 


That well known explorer of field and stream, Don Weaver, field 
manager of Wilshire Oil Company, is perhaps the petroleum indus- 
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iry’s greatest authority on hunting dogs. His understanding of the two 
most popular types—retrievers and pointers—is nothing short of 
staggering. He reveals, for instance, the astonishing fact that a 
pointer can be so well bred, he will regard pointing as the worst of 
bad manners, and refuse to do it. He suggests that the hunter be not 
disturbed by this, but that he simply bend one knee, tilt his head 
back, and temporarily do his own pointing. This will so humiliate 
the dog that he is not likely ever again to pull such a brodie. The 
retriever, we are informed by our caninologist, is a very friendly 
animal, always on the job, and constantly bringing home to his 
master, little things of which he little wots, if we may use an old 
English expression that we have often wished we understood. 


Some years ago, Frank Hill, honorary president of the Petroleum 
Production Pioneers, and at that time, director of production for 
Union Oil Company, was required rather suddenly to make a report 
on current operations in the San Joaquin Valley. His regular secre- 
tary was not available, so he called in a girl from the reception room 
to take his dictation. This girl was quite unfamiliar with geological 
and general field terms, but she made a brave effort. Speaking of a 
Belridge well, which hadn’t turned out so well, Mr. Hill said, “Per- 
haps the greatest disappointment Union Oil Company has experi- 
enced in the past few months, was the encroachment of edge water 
into the principal member of the Temblor.” How this appeared in 
the young lady’s transcribed notes was, “Perhaps the greatest dis- 
appointment that Union Oil Company has experienced in the past 
few months, was the encroachment of water into the principal mem- 
bers on the tenth floor.” 


Bill McLaine is back at the General Petroleum Corporation head- 
quarters in Los Angeles as busy as ever and looking even younger 
than when he dropped out momentarily. Bill is one of the directors in 
the Petroleum Production Pioneers’ historical committee, which is 
making a really serious effort under the leadership of Ted Sutter to 
run down the consequential event and episode in the early stages of 
California petroleum development. Bill also is one of the most able 
exponents of color photography we have ever seen. His prints make 
many of the professionals look a bit amateurish, and he has a collec- 
tion of his own work that is worthy of a salon all to itself. It is 
interesting to note that Starke Fox, not long released by the Navy, 
and an attache of the Oil Producers Agency, has been retained to 
start the compilation of historical and biographical material for the 
Pioneers. That is a very appropriate choice, for Starke is himself a 
scion of an old California oil family that has grown up with the 
industry, and has made notable contribution to the petrolic record. 
His father was the originator of the California Oil World, and was 
active on many industry committees, hoth local and national, for 
many years. 


Caught a glimpse of Stew Meece, erstwhile Sperry Sun engineer, 
at the Nomad’s meeting the other night, but didn’t have a chance to 
find out where he has been adventuring with the Navy for the last 
2 years; however; he appears to be on the loose again and we shall 
have an opportunity to find out his plans a little later. Meantime, he 
doesn’t appear to have suffered from the experience and looks as if 
he might be rather pleased about resuming his place on the indus- 
trial front. Also, we dashed around a corner on Sixth Street the other 
day and almost collided with L. P. St Clair, looking hale and hearty 
and smiling pleasantly despite the near accident. 


Charlie Brewster, Standard of Cal's northern division drilling su- 
perintendent, was in Colombia fairly recently on Richmond Petrol- 
eum Company business, and was invited to a swanky party at which 
were assembled all the leading bankers, merchants, and consequen- 
tial oil men in that particular part of South America. Among the 
guests were a few Californians, especially L. R. “Rusty” Miller, of 
Richmond Petroleum, well known to the folks down there in Colom- 
bia. Being a man who has never been known to miss an opportunity 
for some fun, Rusty rose and in the manner of Senator Claghorn in- 
troduced Charlie Brewster as one of the really great men of the oil 
industry, one, indeed, who had started his career as a tool dresser for 
Colonel Drake. In acknowledging the deafening applause that fol- 
lowed this pronouncement, Charlie modestly admitted that there was a 
modicum of truth in the statement, but denied that he had started his 
career with Colonel Drake, and pointed out very soberly that when 
he was associated with the Colonel, the latter was just a boy, while 
Charlie was already pretty well along in years and a man of long 
experience in the oil industry. The affair created a junior sensation 
at the meeting, and has even had an interesting aftermath, to wit: 
Charlie Brewster has sent in Rusty’s application for membership in 
the Petroleum Production Pioneers, along with payment of dues and 


an insinuation that Rusty is so old and feeble he can’t sign a check 
any more. 
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-- easily with this 


Self-contained Semi-automatic 


RIFEEIb 
No. 65R Threader 





@ This modern threader is always 
ready to cut perfect threads on 1”, 
14", 1%" or 2” pipe. One set of 
chasers that stay in the die stock 
adjust to size in 10 seconds — work- 
holder sets instantly, no bushings. 
Precision-made in all 23 of its rugged steel-and- 
malleable parts, it gives you micrometer perfect 
threads with least possible effort — and quickly. 
To cut smooth threads more easily — ask your Sup- 
ply House for the efficient ritmeatm No. 65R. 


It stands up hand- 
ily on the floor. 
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Coffeyville, Kansas, U.S. A 
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OIL aeubin LANTERNS 
(MODEL 940 UL) 


@®SPARKPROOF construction 
throughout. Light socket ejects 
broken bulbs. Wide adjusting range 
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lens. Flexible Directional Beam. Wire- 
less Sliding Switch. Easy Grip Handle. 
Runs on 6-Volt Lantern 
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Listed and Approved by Underwrit- ply Distributor, or write LIST 
ers’ Lab., Inc. Report No. E14729. forimmediate delivery. PRICE 
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All shipments from stock. Send for catalog. 
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Bock Reviews 


@ Oil-bearing Sands in Southwestern Pennsylvania, by L. S. 
Matteson and D. A. Busch. Published by Department of In- 
ternal Affairs. 

This report and the maps accompanying it represent a war 
time emergency study and are in most respects a preliminary 
treatment of the oil fields of southwestern Pennsylvania. The 
original purpose of this study was to aid in selecting area for 
possible secondary recovery operations, such as water-flooding, 
air, or natural gas repressuring. It is also useful in extending 
the limits of the old pools and in the discovery of new pools. 


@ Practical Design Handbook for Engineers, by Dr. Alois 
Cibulka. Published by Clarke & Courts, Houston, Texas, Pages, 
400. Price, $6.00. 

This book was written for those engineers who like to do 
the most in the shortest possible time. It is actually ten engineer- 
ing books in one with direct answers to many problems. All 
charts are large enough for accurate reading and practical 
examples make their use clear. The author, Dr. Alois Cibulka, 
is a doctor of engineering. 


@ Calculus for Practical Engineers, by Dr. Alois Cibulka. Pub- 
lished by The Steck Company, Ausin, Texas. Pages, 100. Price, 
$3.00. 

Calculus, made simple, is the purpose of this book, by Dr. 
Alois Cibulka, owner of “RST” Engineering Company of 
America. Ths new book has only 100 pages but it contains very 
valuable tables, mathematical formulas, and more practical 
examples than other books of many times its size, Every engi- 
neer should have a working knowledge of Calculus and this 
book shows a simple, quick engineering way. It can be pur- 
chased from Clarke & Courts, Houston, Texas. 


@ Pennsylvania’s Mineral Heritage. Published by the Com- 
monwealth of Pennsylvania, Department of Internal Affairs, 
William S. Livengood, Jr., Secretary. Pages, 248. 

Much research work and cooperative effort on the part of 
the Department of Internal Affairs and the School of Mineral 
Industries of the Pennsylvania State College resulted in the 
publication of this report. It is a document for the use of those 
interested in the best use of Pennsylvania’s mineral deposits 
and development of her manufactures. It is intended to be 
useful in the encouragement of post-war employment and as 
an educational instrument. Divided into three parts, Statisics 
of the Mineral Industries, Mineral Resources, and Technology 
and Trends in the Mineral Industries, this book is a thorough 
report on the mineral resources of Pennsylvania. 

Copies may be purchased from the Division of Documents, 
Department of Property and Supplies, Harrisburg, Pennsyl- 
vania. 











@ Introduction to the Study of Natural Gas—Metering and 
Handling Natural Gas. Jssued by The University of Texas and 
State Board for Vocational Education. Pages, 27. 

This is the first of a series of four manuals being prepared 
under the general title of Handling and Metering Natural Gas. 
It is designed specifically for group instruction of non-technical 
field personnel of the petroleum production industry. The 
manual is being developed at the request of many men in the 
oil industry who recognize the growing importance of gas in 
the production of petroleum and petroleum products. 


@ Review of Fatal Injuries in the Petroleum Industry for 
1944. Published by the Department of Accident Prevention, 
American Petroleum Institute. Pages, 21. 

The fourteenth annual review of fatal injuries as reported 
to the American Petroleum Institute for 1944 contains tables 
showing the various causes of fatal injuries in all departments 
of the oil industry. The causes of the 1944 fatalities are com- 
pared with the accident causes of 1943. Several examples 
of fatal accidents are described in each of the following depart- 
ments: Refining, Marketing, Drilling, Production, Natural 
Gasoline, Pipe Line, and Marine. 
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Named representative 


Northern Equipment Company, Erie, Pennsylvania, announces the 
appointment of The Kissick Company, 1524 Chestnut Street, Phila- 
delphia, Pennsylvania, as sales and service representatives for Copes 
feed water regulators, pump governors, desuperheaters, and allied 
equipment. The territory served includes southern New Jersey, south- 
eastern Pennsylvania, eastern Maryland, and Delaware. 

Josph Kissick, Jr., has been associated with the Copes organization 
for more than 25 years and has in recent years headed his own or- 
ganization in New York. William L. Corbin is in direct charge of the 
new office. Before the war, during which he was an engineering officer 
in the Navy with the rank of lieutenant-commander, he had been for 
some years with the Copes representatives in New England. 


Failing officials take to air 


Executives of the Geo. E. Failing Supply Company, of Enid, Okla 
homa, and Houston, Texas, manufacturers of portable oil field drilling 
and exploration equipment, will “take to the air” in a new five-place 
Beechcraft plane, delivery of which has just been accepted by the 
company. 

The plane has been christened the “Core Driller”. 

The Failing company also has on order another five-passenger Beech- 
craft delivery of which is anticipated in September. In addition the 
company also expects to purchase a smaller Cessna plane for shorter 
trips. 

Harold Holden, former Army Air Corps flier, will be the pilot for 
the Failing planes and a special hangar is under construction for them 
at the Enid airport. 


Oil industry gets air service 


Eagle Air Transport, with headquarters at Municipal Airport, 
Houston, Texas, began operations March 1, as a non-scheduled air 
service especially developed for the oil industry where speed is a 
prime factor in the moving of men and equipment to emergency, or 
unusually important, jobs. This unique service is the answer to a long- 
time problem among oil tool manufacturers who operate special field 
services such as fishing tool and other trouble jobs. 

The initial plane especially equipped for this service is a C-47 
purchased from the government by John H. Eagle, old-time Houston 
pilot and recently discharged as an Army Air Corps Major after more 
than 3 years’ service. Eagle is owner and manager of Eagle Air Trans- 
port. He flew this same class of airplane more than 2500 hr. for the 
army and has more than 8000 hr. as a pilot to his credit during 18 
years in aviation. His experience includes 2 years with Civil Aero- 
nautics Administration and 2 years flying for the airlines. He is one 
of the best known commercial pilots in the business. 

The C-47 ship is licensed to carry 27 men, including the crew, or 
6000 Ib. of cargo. It is especially arranged for a combination of oil 
field equipment and the necessary crew to operate the equipment, or 
can be immediately converted to haul all passengers or all cargo. A 
cargo floor, as used for army hauling, is used, yet comfortable airline 
seats have been installed. Special lockdown arrangement for tools is 
used. Length of the ship allows for transporting 30-ft. joints of pipe. 

The company offers overnight service from Houston to Los Angeles, 
with stops at Odessa and Tucson. A special service is also available to 
Mexico, Central and South America. 
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PHOENIX 
WY) 
FLANGES 


stay on the job longer 


Once installed, Phoenix Flanges are on the job to 
stay. Possessed of all the fatigue resistance and 
stamina that the process of drop forging imparts 
to steel, they fulfill every demand for strength, 
dependability, and long life. 


Phoenix Flanges are made of mild steel es- 
pecially suited to welding and machining and are 
available in a wide range of styles and sizes. They 
can also be supplied in stainless steel, Everdur 
brass, and other alloys. 

Every Phoenix Flange complies with ASA re- 
quirements and ASME and ASTM specifications. 

Write for your free copy of the new Phoenix 
Flange Catalog today. ; 


Flange Division of 


PHOENIX MANUFACTURING COMPANY 


Joliet, 
Minois 
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Thousands of Cities 


HAVE LAYNE 
WELL WATER SYSTEMS 


Quality that gives supreme satisfaction was 
the ultimate deciding factor with thousands 
of cities that now own Layne Well Water 
Systems. These cities—and they range from 
the Nation's largest to those of only a few 
inhabitants—were careful to place known 
performance before idle claims. In buying 
Layne Well Water Systems they obtained 
the very best that skill and experience could 
create. 


Layne Well Water Systems have long been 
first choice by big and little cities every- 
where—first choice for highest efficiency, 
lowest cost operation and unparalleled long 
life. In a like manner, thousands of indus- 
tries;—processing plants, factories, railroads, 
oll refineries, ice plants and irrigation proj- 
ects also buy and use Layne Well Water 
Systems. 


Each Layne Well Water System is built to 
fulfill a specific need—and built to produce 
the utmost amount of water under any and 
all conditions. For illustrated literature, ad- 
dress Layne & Bowler, Inc., General Offices, 
Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 to 16,000 gallons of 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 


AFFILIATED COMPANIES: 


Layne- amen Coe 
stuttgart, Ark. Norfol 


* Layne-Atlantic Co. 
Va. & -. Me emphis. 
layne-Northern Co.. Mishawaka, Ind a. * 
Louisiana Co.. Lake Charles, . 
Monroe. La. * Layne- Ihew York Co., 
New York City * Layne-Northwest Co Mil- 
waukee, Wis. * Layne-Ohio Co.,. Columbus. Ohio 
* Layne Texas Co.. Houston. Texas * Layne- 
stern Co.. Kansas City. Mo. * Layne-Western 


Well Co 


Co. of Minnesota Minneapolis- Minn. * Interna- 
London, 
ispano Americana, 


tional Supply Ltd.. 
Canada * Layne- 
Mexico . F 


Ontario. 
Ss. A. 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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TRETOLITE COMPANY Manufacturing Chemists 
Com p lete Service in Ever y Field WEBSTER GROVES, ST. LOUIS COUNTY, MO. @ LOS ANGELES, CALIF, 








